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Epidemiology

• 20% of 1444 patients undergoing MRI for non-pancreatic indications 
were found to have a pancreatic cyst.                                                       
(Radiology. 2002 May;223(2):547-53)

• 25% of patients undergoing an autopsy harbored pancreatic cysts.           
(Int J Pancreatol. 1995 Dec;18(3):197-206)

• Surgical evaluation of pancreatic cysts (MGH series)
– 1997 – 2002: 37% of 212 were incidental findings
– 2003 – 2007: 71% of 401 were incidental findings                      
(Arch Surg. 2009 May;144(5):448-54 )
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Questions

• Which cysts to remove and which ones to 
observe?

• How can imaging and endoscopic techniques 
help with this decision?
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Potential

Prevent or detect early
Pancreatic cancer

Harm by aggressive Rx
of low-risk lesions
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Pancreatic Cyst

No Epithelial Lining

Benign Premalignant

Malignant

Serous cystadenoma
Lymphoepithelial cyst
Retention cyst

Mucinous cyst adenoma
IPMN

Epithelial Lining
Pseudocyst

Mucinous cystadenocarcinoma
IPMN/ Carcinoma

Solid tumors with cystic degeneration e.g.
Ductal carcinoma
Islet cell tumor
Acinar cell carcinoma

Solid and pseudopapillary tumor
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Incidence

717 Cystic neoplasms of the pancreas
(589 resected + 128 under observation)

MGH 1990 - 2007

• Branch – Duct IPMN – 31%
• Main-Duct IPMN – 21%
• Serous Cystadenoma – 20%
• MCN – 12%
• Indeterminate mucinous lesions – 5%
• Cystic Islet cell tumors – 4%
• Solid pseudopapillary tumor – 3%
• Other – 4%
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Serous cystic tumors (SCT)

• Occur in both sexes
• Benign (essentially)
• Microcystic and oligocystic variety

• Microcystic variant common, honeycomb appearance
• May have central scar

• Usually asymptomatic
• FNA- thin and usually bloody
• Cytology- Glycogen rich cuboidal cells

• Low CEA (<5 ng/mL)

• Mutation in VHL gene
• Resect if symptomatic
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Mucinous cystic neoplasms (MCN)

Occur in women 

Pre-malignant lesion

Septated or unilocular; body, tail location

Egg shell calcification ~20%

Cytology- sensitivity 35%, specificity 80%

CEA elevated (>200 ng/mL ~80% accurate)

KRAS mutation specific, not sensitive

Ovarian stroma requisite for diagnosis

Resection recommended
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Intraductal papillary mucinous neoplasm 
(IPMN)

Occur in both sexes, Premalignant lesion

Main duct IPMN: High risk, Resection recommended

Symptoms, duct >10mm, mural nodule associated 
with malignancy

Branch duct IPMN: Low risk, can monitor
Size>3.5 cm, solid component, symptoms 

associated with malignancy
Cytology- sensitivity 35%, specificity 80%
CEA elevated (>200 ng/mL ~80% accurate)

KRAS/GNAS mutation specific, not sensitive

11

IPMN side branch
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IPMN main duct
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Risk of Invasive Malignancy in 
Mucinous Cystic Tumors

• Main Duct IPMNs: 38-68%

• Mucinous Cystic Neoplasms: 10-20%

• BD-IPMNs: 12-47%

(Referral bias in surgical series overstates true malignancy risk)

Le Borgne J. Ann Surg 1999
Kiely JM . J Gastrointest Surg 2003 
Sohn TA.  Ann Surg 2004
Stark A. JAMA 2016

Spinelli KS. Ann Surg 2004
Rodriguez JR. Gastroenterology 2007
Schmidt CM. Ann Surg 2007
Allen PJ.  Ann Surg 2006
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DIAGNOSIS
• Cyst Fluid Analysis (EUS-guided)

– CEA, amylase, cytology

• Molecular Pathology Techniques
– DNA analysis

– Micro RNA analysis

• Enhanced endoscopic techniques
– EUS-guided direct micro-cystic biopsy

– EUS guided cyst-pancreatography

– Direct invivo cyst endomicroscopy
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• Neoplastic transformation in cell morphology is 
paralleled/preceded by genetic alterations

• The detection of established DNA mutations may serve to 
improve the diagnostic yield of cytology in pancreatic 
cancer. 

Hruban et. al. Am J Surg Pathol 2003

How Pancreatic Cancer Develops
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EUS-FNA + cyst fluid analysis is helpful…

Viscosity CEA Cytology Amylase DNA mutation 
analysis

MCN High High Mucinous
epithelium

Low KRAS

(specific, not 
sensitive)

IPMN High High Mucinous
epithelium

High KRAS/GNAS

(specific, not 
sensitive)

SCA Low Low PAS+ cubiodal Low VHL

(specific)
PC Low Low Inflammatory cells High
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Endoscopic biopsy

• Micro-biopsy catheter

• Advanced through a 19G FNA

needle

• Sample wall for histology

• Improved diagnostic yield from 47 

to 62%

• 1 intra-cystic bleeding
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Serous cystadenoma
- Increased vascularity
- ? Acinar cells

IPMN
- papillary projections
- dysplasia

Direct Cyst Endomicroscopy
“Optical Biopsy”
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EUS-Guided Cyst-Pancreatography
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Guidelines
1. AGA - 2015

2. IAP (Fukuoka) – 2017

3. ACG - 2018

4. European Study Group – 2018

5. Amer Coll Radiology - 2017
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ACG Guidelines 2018
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Huijgevoort et al. Nature Reviews 2019
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Huijgevoort et al. Nature Reviews 2019
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Hasan et al. WJG 2019
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Prevent or detect early
Pancreatic cancer

Harm by aggressive Rx
of low-risk lesions

Surgery
• Clinical features and history key
• High-risk or worrisome features
• Good surgical candidates

Surveillance
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Thank You
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