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Why Robot for Surgery of PanNETs?

• Surgical resection is the only curative treatment of pancreatic neuroendocrine 
tumors (PanNETs)

• Minimally invasive procedures are a safe modality for the surgical treatment of 
PanNETs

• Laparoscopy does not compromise oncologic resection, and is associated with 
decreased postoperative pain, better cosmetic results, a shorter hospital stay, and 
a shorter postoperative recovery period

• Pancreatic Surgery is risky and technically demanding
• Pancreatic postoperative fistula (POPF) is the main problem
• Post-op pancreatic insufficiency is 8-20% (endocrine) and 20-50% (exocrine)
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Standard pancreatic resection (SR)

Pancreaticoduodenectomy (PD)



Standard pancreatic resection

Distal pancreatectomy with 
or without splenectomy (DP)



Atypical resections

Enucleation (EN)



Enucleation

• Duration of surgery
• Blood loss
• Lenght of stay
• Less endocrine 

insufficiency
• Less exocrine insufficiency

Standard resection

• Higher incidence of POPF 
(all centers)

No difference in overall morbidity and mortality
No differences in POPF (high volume centers)

BJS 2015

EN vs SR



Univariate:

• Cystic tumors
• History of pancreatitis
• Cardiac comorbidity

Multivariate:

• Cystic tumors

BJS 2015



BJS 2016

Rob vs Open EN

Less blood loss
Short lenght of stay

Robotic enucleation



Oncotarget 2017
Langenbecks Arch Surg 2019

Rob vs LPS DP

Less blood loss
Higher spleen preservation rate
Higher n° of LN harvested in G2, G3 tumors*

Robotic distal
pancreatectomy

*



Ann Surg Oncol 2019

Univariable Multivariable

The «2» rule:
2 cm
G2
>2 Ki-67

Lymphadenectomy



Clininical case 1

• Male, 50 yrs

• Hypertension

• Uretheral stone→ Uro CT

→Pancreatic neoplasms of the body 

→EUS with elastography→ vascularized neoplasm with increased
consistency

→Cytology→well differentiated NET (Ki-67 1%)



CT scan

Pet Ga-68





Clininical case 1

Well differentiated NET G2 (WHO2017) →Ki-67 10% (hot-spot)

Mitotic index: <1 mitosis/HPF, no necrosis, vascular or perineural
invasion

Cromogranin and synaptophisin +

pT1; pN0; G2



Clininical case 2

• Male, 71 yrs

• Previous cardiac ischaemic stroke, NIDDM

• Chest pain→ thorco-abdominal CT → dilatation of the ascending
aorta and pancreatic cystic neoplasm 34 x 27 of diameter

• EUS →PanNet Ki-67 <1% Synaptophisin + CgA -



CT scan

Pet Ga-68





Clininical case 2

Well differentiated NET G2 (WHO 2017); Ki-67: 10%;

mitotic index <1/10 HPF; no necrosis, vascular invasion or 
perineural invasion; synaptophisin + CgA + focally

pT2, pN0, G2



Clininical case 3

Female, 31 years

No medical history

Aspecific abdominal pain→abd US → neoplasm of the pancreatic
body →MRI → Pet Ga-68 negative →FDG Pet Positive →suspicion
of pseudopapillary pancreatic tumor of the pancreas 



MRI





Clininical case 3

Pseudopapillary tumor of the pancreas (Ki-67) of 4%

2 negative LN
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