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Introduction

ÅImaging studies have shown a prevalence ranging from 2 to 15%
ÅAutopsy data suggest a prevalence as high as 50%

ÅMost cysts are benign; only a subset has malignant potential
ÅOverall risk of malignancy : 0.5 to 1.5%

ÅAnnual risk of progression : 0.5%

ÅCystic lesions of the pancreas can be categorized
ÅNeoplastic 
ÅMucin-producing cyst : MCN, IPMN

ÅNonmucinproducing : SCA, SPN

ÅNonneoplastic (pseudocysts)

Tamas A. Gonda, et al. Pancreatic Cysts. N Engl J Med 2024;391:832-43
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ÅBenign cystic lesions
ÅPseudocyst
ÅSerous cystadenoma

ÅMucinous cysts -> 50% of 
incidentally found pancreatic 
cysts
ÅMCN
ÅIPMN

ÅSmall cysts lacking distinctive 
features and cannot be 
characterized
ÅGenerally presumed to be mucinous 

ÅCharacterization of the cyst 
type 
ÅCrucial first step in the management 

and subsequent risk assessment 
ÅImaging features and demographic 

data  -> accurate classification of 70 
to 80% of cysts
ÅEquivocal diagnosis : endoscopic 

ultrasonography +/- fluid/FNA may 
be helpful

Tamas A. Gonda, et al. Pancreatic Cysts. N Engl J Med 2024;391:832-43



Investigation

ÅImaging
ÅCT with pancreatic protocol
ÅDelineate and characterize the pancreatic parenchyma near a cystic lesion

ÅCritical in assessing for a radiographically occult invasive cancer causing adjacent dilation 
of a pancreatic duct

ÅEvaluation of septations, mural nodules, and calcifications

ÅMRCP
ÅDefine cyst morphology

ÅBetter than CT for determining a connection with the pancreatic duct, presence of an 
enhancing mural nodule, or internal septations

ÅSecretin-enhanced MRCP : improve the visualization of a connection between a 
pancreatic cyst and the main pancreatic duct
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Investigation

ÅEndoscopy
ÅHelp to affirm the diagnosis of benign or low-risk cysts

ÅVS MRI
ÅSlightly higher accuracy for identifying ductal communication

ÅHigher sensitivity for detecting small mural nodules

ÅIdentify the pathognomonic fish-mouth Papilla

ÅContrast-enhanced endoscopic ultrasonography
ÅConfirm the presence of epithelial nodules -> the strongest predictive risk factor for 

malignant transformation, aside from main-duct dilatation

ÅFNA can be performed for fluid analysis or intracystic biopsy of solid 
component

Tamas A. Gonda, et al. Pancreatic Cysts. N Engl J Med 2024;391:832-43



Investigation

ÅCyst fluid analysis
ÅMeasurement of CEA, amylase, glucose -> help in establish diagnosis but not helpful 

in determining the grade of neoplasia
ÅElevated amylase : connection with pancreatic duct
ÅElevated CEA (>192 ng/ml) : mucinous cyst
ÅLow level of glucose(<50-80 ng/ml) : mucinous
ÅYield for cytologic diagnosis is low

ÅDetection of mutations associated with specific neoplasms 
ÅHelpful in small cyst with uncertain diagnosis

ÅVHL mutation : nearly 100% specific for serous cystadenoma (sensitivity 25-50%)

ÅKRAS mutation : >95% specific to mucinous cysts (sensitivity 60-70%)

ÅGNAS mutation : specific for IPMNs (not MCN)
ÅCTNNB1 mutation : Solid pseudopapillary tumor

ÅMEN1  mutation : Cystic pancreatic neuroendocrine tumor

Tamas A. Gonda, et al. Pancreatic Cysts. N Engl J Med 2024;391:832-43
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ÅEUS guided needle-based confocal laser 
endomicroscopy
ÅReal-time visualization of pancreatic cyst 

epithelium
ÅClassify epithelial and vascular patterns

ÅIntracystic endomicroscopy was performed via 
19-gauge needle under EUS-guided

Investigation

Krishna et al. EUS-Guided Confocal Laser Endomicroscopy Increases Accuracy of Differentiation of Pancreatic Cystic Lesions. Clinical Gastroenterology and Hepatology 2020;18:432ς440



Serous Cystadenoma

ÅMost common benign lesions, representing 
16% of all pancreatic cysts

ÅClear-cell adenomas rich in glycogen 
cytoplasm thought to arise from 
centroacinar cells
ÅMicroscopically described as having a rich 

capillary network that can help distinguish them 
from mucinous cysts

ÅSporadic cases are common in patients with 
VHL syndrome (1/36,000 births)
ÅThose without VHL also commonly found serous 

cystadenoma

Kylie Ning, et al. Serous Cystadenoma: A Review on Diagnosis and Management. J. Clin. Med. 2023, 12, 7306.
Choi et al. Typical and Atypical Manifestationsof Serous Cystadenoma of thePancreas: Imaging Findings With Pathologic Correlation. AJR:193, July 2009



Serous Cystadenoma

Å60ς75% of SCAs are found in women in the fifth to seventh decades

ÅA majority of SCAs arise from the body and tail of the pancreas, while 
40% arise from the pancreatic head

ÅLow risk of malignancy (0.1% developed serous cystadenocarcinoma)

ÅMostly asymptomatic(60%)

ÅSymptoms : non-specific abdominal pain, jaundice, DM

Kylie Ning, et al. Serous Cystadenoma: A Review on Diagnosis and Management. J. Clin. Med. 2023, 12, 7306.



Serous Cystadenoma

ÅMorphologic features
ÅMicrocystic type   58%

ÅMacrocystic type 20%

ÅMixed type    16%

ÅSolid type   3%

Kimura, et al. Multicenter Study of Serous Cystic Neoplasm of the Japan Pancreas Society. Pancreas.  Volume 41, Number 3, April 2012
Kylie Ning, et al. Serous Cystadenoma: A Review on Diagnosis and Management. J. Clin. Med. 2023, 12, 7306.



Serous Cystadenoma

ÅMorphologic features
ÅMicrocystic type   58%

ÅMacrocystic type 20%

ÅMixed type    16%

ÅSolid type   3%

Å Single, well-circumscribed tumors
Å Numerous small cysts with diameters 

smaller than 1 cm
Å Arranged around a central stellate scar -> 

occasionally contained small calcifications

Kimura, et al. Multicenter Study of Serous Cystic Neoplasm of the Japan Pancreas Society. Pancreas.  Volume 41, Number 3, April 2012
Kylie Ning, et al. Serous Cystadenoma: A Review on Diagnosis and Management. J. Clin. Med. 2023, 12, 7306.



Serous Cystadenoma

ÅMorphologic features
ÅMicrocystic type   58%

ÅMacrocystic type 20%

ÅMixed type    16%

ÅSolid type   3%

Å Few cysts larger than 1 cm in diameter
Å Lack the central stellate scar and sharp demarcation
Å This pattern is more likely found in the head and may 

cause symptoms
Å By imaging : resembles MCN or branch duct IPMN

Kimura, et al. Multicenter Study of Serous Cystic Neoplasm of the Japan Pancreas Society. Pancreas.  Volume 41, Number 3, April 2012
Kylie Ning, et al. Serous Cystadenoma: A Review on Diagnosis and Management. J. Clin. Med. 2023, 12, 7306.



Serous Cystadenoma

ÅMorphologic features
ÅMicrocystic type   58%

ÅMacrocystic type 20%

ÅMixed type    16%

ÅSolid type   3%

Å Combination of cysts that are smaller than 
and larger than 1 cm

Å Cysts larger than 1.5 cm comprised more 
than a third of the tumor and the 
remainder was microcystic

Kimura, et al. Multicenter Study of Serous Cystic Neoplasm of the Japan Pancreas Society. Pancreas.  Volume 41, Number 3, April 2012
Kylie Ning, et al. Serous Cystadenoma: A Review on Diagnosis and Management. J. Clin. Med. 2023, 12, 7306.



Serous Cystadenoma

ÅMorphologic features
ÅMicrocystic type   58%

ÅMacrocystic type 20%

ÅMixed type    16%

ÅSolid type   3%

Å Solid hypervascular lesion with or without cystic 
lesions
Å Difficult to recognize a cystic structure by 

imaging studies or macroscopically
Å Diagnosed solely by pathological findings 
Å Difficult to distinguish from other solid 

tumors

Kimura, et al. Multicenter Study of Serous Cystic Neoplasm of the Japan Pancreas Society. Pancreas.  Volume 41, Number 3, April 2012
Kylie Ning, et al. Serous Cystadenoma: A Review on Diagnosis and Management. J. Clin. Med. 2023, 12, 7306.



ÅCross-sectional imaging
ÅCT and MRI scans can identify the typical characteristics distinguishing SCAs 

from other cysts

ÅCT
ÅDetect calcifications and hypervascularity

ÅInsufficient soft tissue contrast and spatial resolution
ÅPoor identification of the microcystic appearance and SCAs less than 2 cm

ÅMRI
ÅIdentifying septations, the presence of a solid component, pancreatic ductal 

communication, and magnification of the macrocystic nature on T2-weighed images

Serous Cystadenoma

Kylie Ning, et al. Serous Cystadenoma: A Review on Diagnosis and Management. J. Clin. Med. 2023, 12, 7306.



Assawasirisin et al. Pancreatic Serous Cystadenoma A Continuing Diagnostic Challenge. Annals of Surgery  Volume 281, Number 3, March 2025
Kylie Ning, et al. Serous Cystadenoma: A Review on Diagnosis and Management. J. Clin. Med. 2023, 12, 7306.

Serous Cystadenoma



ÅEndoscopic ultrasonography
ÅHigh-resolution imaging
ÅHoneycomb feature of multiple small 

microcysts and multiple compartments
ÅOperator dependent & not particularly 

helpful in distinguishing IPMN, MCN and 
macrocystic SCN
ÅEUS c FNA : Higher sensitivity and 

specificity (97% and 100%, respectively)

ÅCyst fluid analysis
ÅGross appearance : clear yellowish fluid 

with low viscosity
ÅLow CEA, Low amylase
ÅMolecular marker : VHL mutation

Serous Cystadenoma

Kylie Ning, et al. Serous Cystadenoma: A Review on Diagnosis and Management. J. Clin. Med. 2023, 12, 7306
Khashab et al.Tumor Size and Location Correlate With Behavior of Pancreatic Serous Cystic Neoplasms. Am J Gastroenterol 2011; 106:1521ς1526



Kylie Ning, et al. Serous Cystadenoma: A Review on Diagnosis and Management. J. Clin. Med. 2023, 12, 7306.



ÅManagement
ÅSCN is a benign entity. Specific mortality is nearly zero

ÅSymptomatic patients
ÅSurgery in patients with symptoms related to the compression of adjacent organs (ie, 

bile duct, stomach, duodenum, portal vein) 

ÅThe size of about 60% of SCN remains stable. An increase in cyst size is seen in 40% but 
the rate of growth is slow and new onset of symptoms is very rare

ÅAsymptomatic patients
ÅConsider surgery in size > 4 cm

ÅFollowed up for 1 year, After 1 year, symptom-based follow-up is recommended

ÅUncertain diagnosis : follow-up as for IPMN/MCN is required

The European Study Group on Cystic Tumours of the Pancreas. Gut 2018;67:789ς804. doi:10.1136/gutjnl-2018-316027
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ÅAnnals of Surgery, 2005

Å106 patients presenting 
with serous cystadenoma

ÅExpectant management is reasonable in small asymptomatic tumors

ÅRecommend resection for large serous cystadenomas regardless of the 
presence or absence of symptoms

ÅGrowth rate of serous 
cystadenoma : 0.6 cm/ yr

ÅSignificant difference in tumor 
growth rate depending on the 
size at first presentation(P 
0.0002)
Å Tumors < 4 cm (n =15), the rate 

was 0.12 cm/yr
Å Tumor > 4 cm (n  9), the rate was 

1.98 cm/yr

ÅSymptoms of Tumors < 4 cm vs > 4cm 
: 22 % vs 72 %, P < 0.001



Kylie Ning, et al. Serous Cystadenoma: A Review on Diagnosis and Management. J. Clin. Med. 2023, 12, 7306.



Mucinous Cystic Neoplasm

ÅCystic-forming, mucin-producing neoplasm of pancreas that lacks communication 
with the pancreatic ductal system

Å10% of pancreatic cystic lesions
ÅAlmost exclusively in women (male-to-female ratio, 1:9ς20)

ÅAge at diagnosis being 40 and 60 years

ÅMostly located in the pancreatic body and tail (93% ς 95%)

ÅKnown precursor lesion of pancreatic ductal adenocarcinoma (PDAC), with low-
grade dysplasia or high-grade dysplasia

Å15% of MCN will progress to invasive carcinoma

Xie et al. Update on mucinous cystic neoplasm of the pancreas: a narrative review. Journal of Pancreatology (2021) 4:3



ÅUnilocular or multilocular cystic tumor

ÅVary in size, median dimension of the tumor ranging from 4.2 to 6 cm

ÅCyst is walled by a thick fibrous capsule with focal hyalinization or calcification
ÅContains either thick mucus or a mixture of mucus and hemorrhagic necrotic material

ÅPapillary projections may be seen from the inner surface of the cyst
ÅMay contain foci of high-grade dysplasia and even invasive carcinoma

Mucinous Cystic Neoplasm

Xie et al. Update on mucinous cystic neoplasm of the pancreas: a narrative review. Journal of Pancreatology (2021) 4:3

ÅOvarian-type stroma beneath the 
epithelium
ÅConsists of spindle-shaped cells with round 

or elongated nuclei and sparse cytoplasm



ÅPresentation
ÅOften asymptomatic, typically detected during abdominal investigation from 

another reason
ÅSymptoms : vague abdominal pain, abdominal fullness, abdominal mass, 

nausea-vomiting, back pain

ÅThe prognosis of MCN without invasive carcinoma is excellent, with a 
5-year survival of 96% to 100% after surgical resection

ÅIndependent factors predictive of malignant transformation
ÅSolid component or mural nodule
ÅLarger tumor size  *** highest odds ratio
ÅDuct dilation

Mucinous Cystic Neoplasm

L.N. Nilsson et al. Nature and management of pancreatic mucinous cystic neoplasm (MCN): A systematic review of the literature.Pancreatology 16 (2016) 1028-1036
Xie et al. Update on mucinous cystic neoplasm of the pancreas: a narrative review. Journal of Pancreatology (2021) 4:3



ÅCross-sectional imaging
ÅMacrocystic with thick wall septations.
ÅPeripheral calcifications seen in 25%
ÅLocation in the tail and body of the pancreas 

(95%)

ÅCT
ÅFew cysts with occasional mural nodule 

and/or septa
ÅEggshell calcifications

ÅMRI
ÅT1W: usually low SI
ÅT2W: high SI; may have thick enhancing 

walls, septa, and/or nodules

Miller et al. Pancreatic Cystic Lesions and Malignancy: Assessment, Guidelines, and the Field Defect. RadioGraphics 2022; 42:87ς105
Marc Engelbrecht et al. Pancreatic cystic Lesions Diagnosis and management. https://radiologyassistant.nl/abdomen/pancreas/pancreas-cystic-lesions
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ÅEndoscopic ultrasound + FNA; cyst fluid analysis

ÅEUS : thin-walled; septated cavities contain 
highly viscous clear fluid -> may be difficult to 
aspirate

ÅEUS-Cb! Υ !ǎǎŜǎǎ ŦƻǊ ǘƘŜ άǎǘǊƛƴƎ-ǎƛƎƴέ -> 
mucinous lesion
ÅtƻǎƛǘƛǾŜ ƛŦ җ м ŎƳ ǎǘǊƛƴƎ ŦƻǊƳŜŘ ƛƴ Ŏȅǎǘ ŦƭǳƛŘ ŀƴŘ 
ƭŀǎǘŜŘ ŦƻǊ җ м ǎŜŎƻƴŘ

ÅCyst fluid analysis : high CEA, low amylase

ÅMolecular marker : KRAS mutation, no GNAS 
mutation

L.N. Nilsson et al. Nature and management of pancreatic mucinous cystic neoplasm (MCN): A systematic review of the literature.Pancreatology 16 (2016) 1028-1036

Mucinous Cystic Neoplasm

EUS image of a MCN in a 76-year-old male 
patient with presence of septations and 
approximately 3.7 × 2.8 cm in the head of 
the pancreas



ÅManagement
ÅSurgical resection
Åa/b ǎƛȊŜ җпл ƳƳ

ÅSymptomatic or have risk factors (ie, mural nodule) irrespective of their size
ÅImaging features indicating high-grade dysplasia or cancer -> Standard oncologic resection 

(distal pancreatectomy in 90-95% of MCNs) with lymph node dissection and splenectomy -> 
to avoid incomplete treatment of invasive carcinoma

ÅMCN without suspect features with a low risk of malignancy
ÅNon-oncological resection can be performed (distal pancreatectomy with splenic 

preservation with or without preservation of splenic vessels, or parenchymal sparing 
pancreatectomy)

The European Study Group on Cystic Tumours of the Pancreas. Gut 2018;67:789ς804. doi:10.1136/gutjnl-2018-316027

Mucinous Cystic Neoplasm



ÅManagement
ÅSurveillance : with MRI, EUS or a combination of both
ÅMCN < 40 mm

ÅAbsence of risk features such as a suspicious mural nodule or symptoms

ÅEvery 6 months for the first year -> Then annually if no changes are observed

ÅMCN measuring <40 mm and with no concerning features or symptoms 
ÅLifelong surveillance as long as they are fit for surgery

The European Study Group on Cystic Tumours of the Pancreas. Gut 2018;67:789ς804. doi:10.1136/gutjnl-2018-316027
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ÅRetrospective review, patients with 
resected MCN in single center

ÅInvestigate high risk factors associated with 
malignant MCN

ÅTotal 48 patients
ÅBenign 36
ÅMalignant 12

ÅIncidence of malignant MCNs was low, and 
the specific risk factors for malignancy 
were age, tumour size, presence of solid 
components or mural nodules, and duct 
dilatation



ÅHPB 2023
ÅSystematic review of 40 studies, 3292 

patients with resected MCNs
ÅAim to determine the malignancy rate

ÅPooled rate of malignant MCN was 
16.1 %

ÅConsidering the publication date of 
various guidelines
ÅSignificant reduction in the percent of 

malignant MCN resected after publication of 
the 2012 international guidelines and its 
revision in 2017 (21.0% vs 14.9%, p < 0.001 
and 19.6% vs 14.0%, p = 0.002)

ÅA similar increase in the number of non-
malignant resected MCN was identified after 
the European guidelines in 2018

Before(21%) vs after(14.9%)  guideline 2012

Before(19.6%) vs after(14%)  guideline 2018



Association btw mural nodules and malignancy in resected MCN, OR 4.34(3.0,6.29)

Association btw cyst size and malignancy in resected MCN
- From AUC : threshold of 65 mm
- Malignant MCNs were significantly larger than benign MCNs : mean difference 

25.96 mm

ÅThe pooled rate of malignancy in 
resected MCN is as low as 16%
ÅShows even a decreasing trend over 

time with an increasing denominator 
of resected lesions

ÅSize and mural nodules accurately 
predict the presence of overt 
malignancy
ÅAbsence of these features -> 

Surveillance of MCN can be proposed, 
particularly in younger individuals with 
cysts less than 6 cm


