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Where’s the pancreas?

Islets
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 No screening program available
 Late presentation and diagnosis
 Fast growth and progression
 Complex surgery (=perioperative morbidity and mortality)

“The challange” of pancreatic cancer (PDAC)
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Highlights

Treatment: surgery, chemo-radiotherapy, targeted 
therapy, new technologies (nanotherapies)

Diagnosis

Pathogenesis

Epidemiology
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Pancreatic tumors

• 95% develop from the exocrine portion of the pancreas

• 75% of all pancreatic carcinomas occur within the head or neck of the

pancreas

• Hystology: most (90%) are Ductal Adenocarcinomas (PDAC)

• Other subtypes: Lynphoma, Sarcomas, Cystic neoplasm, etc.
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Epidemiology (PDAC)

• Incidence: 8-10 cases per 100,000 persons per year in U.S.

• Most countries have incidence rates of 8-12 cases per 100,000 persons per year.

• India is less than 2 cases per 100,000 persons per year.

• Race and country: slightly higher in black males, Hawaiian, Korean, Czech,

Latvian, and New Zealand Maori

• Gender influence: slightly higher in females (recent years)

• Cigarette smoking, diabetes and obesity, chronic pancreatitis: suspected for

increasing incidence



Dr. Lapo Bencini, PhD  
Division of Oncologic Surgery and Robotics

Inherited risk factors and genetics

• Familial clustering up to 10%

• Peutz-Jeghers, Fanconi’s syndrome (BRCA, DNA repair, Lynch, FAP)

Kamisawa T. Lancet 2016
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Year 1975 1980 1985 1990 1995 2000 2005 2010

5-Year Relative 
Survival

48.7% 49.1% 52.5% 57.7% 61.6% 66% 67.7% 69.5%

Epidemiologic features of all cancers in USA

Data from SEER (National Cancer Institute: Surveillance Epidemiology End Result program)
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Epidemiologic features of pancreatic cancer

Data from SEER (Surveillance Epidemiology End Result programNational Cancer Institute: Surveillance)

Year 1975 1980 1985 1990 1995 2000 2005 2010

5-Year Relative 
Survival

3% 3.3% 3.2% 3.7% 3.6% 5.1% 6.2% 8.3%

Incidence and mortality of pancreatic cancer have been slightly increasing during
recent years in the USA. It means that survival and medical improvement are very
poor. 4th leading cause of cancer related death.

Narrow gap!
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Pathogenesis: several molecular steps (hits)

Mijialevich. Langenbecks Arch Surg 2010, Abbas S. Surg Oncol 2013

Normal epithelium Pancreatic in situ neoplasia Invasive Carcinoma 

- Mitogenic pathways 
single gene mutations,
epigenetic modifications

- Cell Cycle pathways
- Evasion of apoptosis 
- DNA repair changes
- Epithelial-mesenchymal transition
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Major molecular pathways and processes involved in pancreatic cancer

Matthaios D. Oncology 2011, Tatarian T. Surg Clin N Am 2016 
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Stromal-tumour interaction

Lunardi  S. Cancer Letter 2013; Arcangeli A. Philos Trans R Soc Lon B Biol Sci 2014

The stroma can reach 50% of tumour tissue

Actors: Pancreatic Cancer Cells (PCC), Pancreatic Stellate Cells (PSC), Extracellulare Matrix (ECM), 
Inflammatory Cells

Tumour Microenvironment (TME)
- Growth factors
- Neo-angiogenesis
- Resistance to Chemotherapy



Dr. Lapo Bencini, PhD  
Division of Oncologic Surgery and Robotics

Highlights

Treatment: surgery, chemoradiotherapy, targeted 
therapy, new technologies (nanotherapies)

Diagnosis

Pathogenesis

Epidemiology



Dr. Lapo Bencini, PhD  
Division of Oncologic Surgery and Robotics

Diagnosis of pancreatic cancer

• Symptoms: jaundice, pain, pruritus, diabetes, nausea and vomiting, palpable

mass

• Imaging: CT (diagnosis and resectability), NMR, EUS (Computed Tomography,

Nuclear Magnetic Resonance, Endoscopic Ultrasonography)

• Blood check: CA 19.9 (Biomolecular marker) raised in 75-85% of patients (if

>300 U/mL mostly unresectable)

• Biopsy: CT/EUS-guided fine-needle aspiration
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TNM Staging (AJCC 2016)
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5-yrs survival is highly stage-correlated :
16.4 % for  the “localized” 

7.0 % for the “regional” 
1.8 % for the “distant”

4.3 % for the “unstaged” 

*Data from NCI (National Cancer Institute, USA)

Pancreatic cancer survival: Stage-related (Overall 5-ys survival: <8%)

The stage (TNM) of disease in highly correlated with survival ( Data from NCI 2008 )

14 % of patients receive no formal or incorrect staging 
( unstaged )  

52 % of patients are diagnosed when metastases are present
( distant stage ) 

26 % of patients are diagnosed in the stage of nodes’ invasion or invasion to adjacent structures 
(regional stage) 

7 % of patients are diagnosed in the early stages 
( localized stage ) 
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Pancreatic cancer: vascular invasion or metastasis at presentation
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Clinical algorithm for PDAC

Hartwig. Lancet Oncol 2013
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Surgery for pancreatic cancer (Survival increases from <5% to up 20%)

Head and Neck Body and Tail

McDowell. Ann Surg 2015
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• Metastases (liver or other)

• Carcinosis (positive cythology in peritoneal lavage)

• Vascular invasion (major arteries)

• Older age or general medical controindications

Contraindications to surgery
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Good surgeons vs. surgeons too good

• A correct lymphadenectomy (>12 nodes retrieved) is imperative 

for staging

• Extended lymphadenectomy vs. standard: few advantages

Xu X. World J Surg Oncol 2013; Jang JY. Ann Surg 2014

but



Dr. Lapo Bencini, PhD  
Division of Oncologic Surgery and Robotics

• Radical surgery

• High-volume centres

• Biomolecular markers

• Adjuvant therapy

• Socio-economic and cultural level

Prognostic factors (in those few operated with radical intent)

Lim JE. Ann Surg 2003, Fong Y. Ann Surg 2005

• Vascular invasion 

• Node positive 

• Dimension of the tumour (>3-4 cm)

• CA 19.9 > 50 U/ml

Positive Negative
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5-Year Survival Rate of resected pancreatic cancers (<30% over years)
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Perioperative Mortality

Due to rarity of disease and complexity of surgery, it should be performed in highly
experienced Centres with high volumes of patients (more than 1/month)!
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Palliative surgical treatment of pancreatic cancer

• Jaundice

• Duodenal outflow obstruction

• Pain

• Survival’s expectacy of more than 6 months

• Acceptable clinical condition

PALLIATIVE SURGERY, ENDOSCOPIC/PERCUTANEOUS TREATMENTS, NEUROLYSIS
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The role of laparoscopy/robotic in pancreatic cancer

• Diagnosis and Staging (biopsy, citology)

• Palliative surgery

• Curative surgery
• No survival advantages

• Trends to better perioperative recovery 

(early adjuvant chemotherapy?)
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Adjuvant therapy

• Neoadjuvant: radiochemotherapy  (gemcitabine+RT, 5-FU+cisplatinum+RT) or 

chemotherapy only (gemcitabine, cisplatinum or FOLFIRINOX) Promising results 

but still experimental

• Adjuvant: Surgery + gemcitabine superior to surgery alone (5-yrs survival 21 vs. 

9%)– Better: gemcitabine + capecitabine

Oettle H. JAMA 2007; Neuhaus P “CONKO-001”. Clin Oncol 2008; Ghosn M. World J Gastronterol 2014, Kamisawa  T. 
Lancet 2016; Neoptolemos JP. Lancet 2017
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Metastatic PDAC

Ghosn M. World J Gastronterol 2014
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Standard therapies have reached their maximum.

Can we improve pancreatic cancer survival otherwise?

Yes we can! No, we cannot yet
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State of the art in the field of pancreatic cancer research

“Targeted or Tailored therapy”

• Urgency to pass “from bench to bedside”

• New drugs based on the molecular single patient profile

• Older drugs with enhanced delivery  and kinetics

• Choice of “the right drug for the right patient”
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Neoplastic progression. Every step as a possible target for molecular therapy 

 Self-sufficiency (in growth signals)
 Insensitivity to growth-inhibitory signals
 Evasion of apoptosis
 Sustained angiogenesis
 Limitless replicative potential
 Tissue invasion
 Metastasis
 Escape from immune surveillance
 Epigenetic modifications (metilation, acetylation, miRNA)

 Resistance to chemotherapy

Hanahan e Weinberg. Cell 2000
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The ideal characteristics of a cancer target (molecular marker)

 Highly expressed in the tumoral cells

 High density found in tumoral tissues

 Homegeneous distribution in tumoral tissues

 Poorly (or absent) expressed in adjacent tissues

 Easily to detect

 Easily to quantify

 THE THERAPEUTIC TARGET SHOULD BE IDENTICAL TO THE 
TRACING TARGET (Therapy & Diagnosis)

 Differences in markers’ tissues distribution could play a role in the 
failure of conventional therapy
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Molecular biomarkers in pancreatic cancer: predictive role

Ansari D. Br J Surg. 2011, Jazieh KA. Semin Radiat Oncol 2014



Dr. Lapo Bencini, PhD  
Division of Oncologic Surgery and Robotics

«Systematic review of immunohistochemical biomarkers to identify prognostic

subgroups of patients with pancreatic cancer»

Conclusions: «None of the molecular markers described can be recommended for routine 

clinical use»

Ansari D. Br J Surg. 2011, Jazieh KA. Semin Radiat Oncol 2014

CA19.9; SMAD4; Stem Cells Markers; BRCA2; FA, FH, PALB2

Molecular biomarkers in pancreatic cancer: predictive role



Dr. Lapo Bencini, PhD  
Division of Oncologic Surgery and Robotics

Molecular therapeutic targets in pancreatic cancer

Hochster HS. Cancer 2006
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Targeted therapy in pancreatic cancer

Borja-Cacho D. Am J Surg 2008
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Stromal-tumour interaction as a possible target for new therapies

Lunardi  S. Cancer Letter 2013; Arcangeli A. Philos Trans R Soc Lon B Biol Sci 2014
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Targeted therapy pancreatic cancer microenvironment

Rucki AA. World J Gastroenterol 2014

Example: Targeting the Hedgehog pathway
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Molecular targets in pancreatic cancer: Clinical Phase II Studies
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Targeted therapy

• Increased median survival (1 year) described with erlotinib only and
bevacizumab (in addition to gemcitabine). Few months, high costs

• The standard is actually gemcitabine only (no radiotherapy) -
Capecitabine (oral FU) as a second line – FOLFIRINOX (adj or met).

Moore MJ. J Clin Oncol. 2007, Ghosn W J Gastroeneterol 2014, Conroy T. NEJM 2018
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Nanoparticles

Morgan. Ann Surg 2016
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Nanotherapies in surgical disease

Morgan. Ann Surg 2016

• Drug delivery, conjugation to chemotherapeutic agents, imaging contrast agent, gene
delivery, biomedical implants
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Nab-Paclitaxel

• Nanoparticles albumin bound – paclitaxel (SPARC)

• Increased concentration in the tumour microenvironment

• More efficacy – less dose delivered – reduction of adverse effects

Morgan. Ann Surg 2016
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Naliri

• Nanoliposomal irinotecan (Topoisomerase)

• Increased concentration in the tumour microenvironment

• More efficacy – less dose delivered – reduction of adverse effects

Wang-Gillam . Lancet 2016
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The patients of low socioeconomic status receive suboptimal management for

pancreatic adenocarcinoma in USA (Florida). Low Socio Economic Status patients

were less likely to:

• Receive surgical resection (16.5% vs 19.8%; P < .001) 

• Chemotherapy (30.7% vs 36.4%; P < .001) 

• Radiotherapy (14.3% vs 16.9%; P = .003)

• Among surgical patients, 30-day mortality was higher (5.1% vs 3.7%; P < .001)

• Overall median survival was significantly worse (5.0 months vs 6.2 months; P < 

.001)

But Better trends in Teaching or University Hospitals…….

Multimodal treatment of pancreatic cancer

Cheung MC. Cancer 2010
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Conclusions

• Key message: The more subtypes the more targeted drugs
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Thank you for your attention

Dr. Lapo Bencini, MD, PhD (lapbenc@tin.it)
Staff Surgeon, 
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Department of Oncology
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