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 CPNs have been increasingly identified over the 
past two decades due to the widespread use of 
high-resolution non-invasive abdominal imaging

 CPNs are mostly detected incidentally

 Prevalence ranges from 2.6% to 19.6% and 
increases with age

 CPNs characterization and management is 
controversial because of a significant overlap in 
the morphology of benign and premalignant 
lesions

 Natural history is still unclear 

Cystic Pancreatic Neoplasms (CPNs)

Italian guidelines, DLD 2014



Background 

2011





WHO classification of cystic 
pancreatic tumors, 2010

• IPMNs
• MCNs
• SCNs
• Pseudopapillary 

neoplasms

90%af all pancreatic 
cystic tumors



Serous cystadenoma

Benign lesion

Unknown prevalence

Sex ratio M/F: 1/9

Incidentally discovery

Diagnosis “easy” by imaging procedures

No surgical resection recommended



EUS serous cystoadenoma



OBSERVATION

REGARDLESS OF THE DIAMETER AT DIAGNOSIS

Serous cystic neoplasms are characterized by:

Benign biological behaviour

Extremely slow growth 

Easy radiological diagnosis (if typical features are present)

Serous cystic neoplasm



• Exclusively in women

• Preferentially located in the body-tail

• No communication with ductal system

• Epithelial cells producing mucin and supported by an 

ovarian-type stroma

Mucinous cystic neoplasm



Mucinous Cystoadenoma

Precancerous lesion

No communication with MD

Unknown prevalence

Incidentally discovery

Sex ratio M/F: 1/20

Surgical resection recommended (follow-up for 
lesions < 4 cm without worrisomes features ?)



EUS mucinous cystoadenoma



TC

Noduls

Septa and Thick Wall

EUS

egg calcifications

nodules

Signs of suspicious degeneration



Solid pseudo-papillary tumor

Rare tumor

Young age

Malignant potential

Unknown prevalence

Sex ratio M/F: 1/10

Incidentally discovery

Surgical resection recommended



EUS solid pseudopapillary tumor



IPMN

Precancerous lesion

Involving MPD or BD

Probably the more prevalent cystic pancreatic lesion

Unknow prevalence: 10-15 %

Incidentally discovery

5 year-risk of invasive carcinoma

- BD-IPMN 3-18 %

- MD-IPMN: 45-62%

- Many issues regarding the management



EUS IPMN-BD



MD-IPMN
A DIFFUSE OR SEGMENTAL DILATATION OF THE 

MPD >5 MM WITHOUT OTHER OBSTRUCTIVE 

CAUSES

MAIN DUCT IPMN



MIXED-IPMN

CYSTIC DILATATION OF SIDE BRANCHES 

OF THE DUCTAL SYSTEM >5 MM WHICH 

COMMUNICATE WITH A DILATED MPD

MIXED-TYPE
IPMN



BD-IPMN

CYSTIC DILATATION OF 

SIDE BRANCHES OF THE 

DUCTAL SYSTEM >5 MM 

WHICH COMMUNICATE 

WITH A NON-DILATED 

MPD

BRANCH DUCT IPMN



IPMN – Different Biology

BD-IPMNs

MD and MIXED 
IPMNs

Levy et al. Clin Gastroenterol Hepatol 2006;4:460-468

63%

15%

DIFFERENT RISK PROFILES…



BD-IPMN – Suspect features

• Mural Nodule

• MPD dilation

• Size (>3cm)

• Increased wall thickness

Irie H et al., AJR 2000; 
Fukukura Y et al., AJR 2000
Wakabayashi T et al., Pancreas 2001 
…

The elements considered to 
evaluate BD-IPMN today



BD-IPMN  - Role of Mural Nodules



Consider 
surgery, 

if clinically 
appropriate

Yes

Are any of the following high-risk stigmata of malignancy present?
i) obstructive jaundice in a patient with cystic lesion of the head of the pancreas, ii) enhancing mural nodule > 5 mm,        

iii) main pancreatic duct >10 mm

Are any of the following worrisome features present?
Clinical: Pancreatitis a

Imaging: i) cyst >3 cm, ii) enhancing mural nodule < 5 mm, iii) thickened/enhancing cyst walls, iv) main 
duct size 5-9 mm, v) abrupt change in caliber of pancreatic duct with distal pancreatic atrophy, 
vi) lymphadenopathy, vii) increased serum level of CA19-9 , viii) cyst growth rate > 5 mm/2 years

No

Are any of these features present?

i) Definite mural nodule (s) > 5 mm b

ii) Main duct features suspicious for involvement c 

iii) Cytology: suspicious or positive for malignancy

Yes

If yes, perform endoscopic ultrasound No

<1 cm 1-2 cm 2-3 cm

What is the size of largest 
cyst?

>3 cm

CT/MRI                      
in 6 months, then 

every 2 years           
if no change d

CT/MRI
6 months x 1 year 
yearly x 2 years, 

then lengthen 
interval up to 2 

years
if no change d

EUS in 3-6 months, then 
lengthen interval up to 1 year, 
alternating MRI with EUS as 

appropriate. d

Consider surgery in young, 
fit patients with need for 
prolonged surveillance

No

Close surveillance alternating 
MRI with EUS every 3-6 months.

Strongly consider surgery in 
young, fit patients

Inconclusive

IAP Guidelines
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IPMN’s history - Guidelines

2018

European
guidelines review

ACG Clinical
guideline





NEWS



Evidenze disponibili 
in Letteratura

HERE the Guidelines!!!

Evidence Based Medicine pyramid



When we should do EUS
• Pancreatitis

• Cyst diameter > 3 cm

• Thickened/ehnancing cyst walls

• Maind duct size 5-9 mm

• Mural nodule

• Abrupt change MPD

• Lymphadenopathy

• Uncertain radiological diagnosis

• Changes in the sizes of the cyst

• increased serum level of Ca 19.9

• Significant changes in the characteristics of the cyst



Surgery 2012

?



GE 2003



EUS morphology: mucinous vs non 
mucinous

• 341 patients

• Sens: 56 %

• Spec: 45 %

Gastroenterology 2004



Pancreas 2013



Pancreas 2013





EUS-FNA

Gross evaluation

Fluid analyses

Cytology

CEA

Amylases miRNA

Mutations analyses

Confocal laser
endomicroscopy

glucose

Biopsy



EUS-FNA TECNIQUE

• 19G, 22G, 25G standard needles

• Single pass in the cyst with aspiration of a minimum of 1 ml of liquid

• Cyst of 1-1.5 cm is the minimum to obtain fluid for at least one analysis
(CEA)

• It is accepted practice to administered i.v. antibiotics (eg. Ciprofloxacin
400 mg) prior to cyst aspiration followed by oral antibiotics for 3 days,
even if there are insufficient data to demonstrate a reduction in
infectious complications

Italian guidelines, DLD 2014
ACG guidelines, Am J Gastroenterol 2007



Safety of EUS-FNA

• Overall complication rate 0 %-2,5 %

• the reported complication rate of EUS-FNA in 
603 patients with pancreatic cystic lesions was
2,2 % (13 of 603)

• Pancreatitis

• Abdominal pain

• Retroperitoneal bleeding

• Infection

• bradycardia

Lee Ls et al Clin Gastroenterol Hepatol 2005



String-sign
Benign lesions had a 

median string lenght of 0 
mm compared with a 

significantly longer string 
lenght of 3.5 mm in 

potentially 
malignant/malignant cysts.

Viscosity: the “string-sign”





CEA levels: mucinous vs non-mucinous

Gastroenterology 2004

192

800





Cytology

• Low overall accuracy for detection of mucinous
lesions at 58-59 %.

Pancreas 2011
Gastrointest Endoscopy 2005



FNA to establish malignancy in 
Mucinous cysts ?

Sens % Spec %

Cytology 54 93

CEA > 192 63 88

Meta-analysis; 18 studies; 1438 patients

FNA better specificity than sensitivity for malignancy

Thornton, Pancreatology 2013



EUS-FNA Cytology: case report

61 yrs-old woman submitted to 
EUS after MR and PET suspicious

for mucinous cyst







Cystic neuroendocrine tumor



Clinical and molecular genetic features of pancreatic cyst fluid could be used to classify
cysts and identify indications for surgical resection: 

- IPMN: high grade of dysplasia and invasive form

- Solid pseudopapillary tumors

130 patients with resected pancreatic cysts

- 96 IPMN

- 12 serous cystoadenomas

- 12 mucinous cystic neoplasm

- 10 pseudopapillary neoplasm



Mutations in genes

KRAS and GNAS: 
IPMN and mucinous 
cysts

CTNNB1: solid 
pseudopapillary 
tumors



Matthaei H, et al. – Clin Cancer Res 2012

FFPE tumor 
specimens

Cyst fluid 
FNA

16LG IPMN
39 HG IPMN
(14 w ADC)

7 LG IPMN
17 HG IPMN

25 SCAs
5 NETs
5 SPNs

microarray

qRT-PCR

9 miRNA signature (i.e., miR-24, miR-30a-3p, miR-18a, miR-92a, miR-
342-3p, miR-99b, miR-106b, miR-142-3p, miR-532-3p) can accurately 

identify patients with high-grade IPMN and exclude nonmucinous cysts.







Conclusions

The differential diagnosis of pancreatic cystic lesions is wide: the 
majority of these lesions are benign but detection of mucinous
neoplasms (IPMN and MCN) is important because these cysts may
be malignant or have malignant potential.

The addition of EUS/EUS-FNA to abdominal imaging significantly
increases accuracy for diagnosis of neoplastic pancreatic cysts.

A combination of EUS features, fluid viscosity, fluid cytology, 
carcinoembryonic and amylase level, is used to differentiate
pancreatic cysts. (glucose ? Molecular markers ? Microbiome ?)

Accurate diagnosis and management of pancreatic cystic lesions
require careful evaluation of the clinical setting, other imaging
modalities, and multidisciplinary collaboration.


