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ABSTRACT: Pancreatic cystic lesions are being 

increasingly detected with cross-sectional 

imaging. Although most are benign, a sub-

set carry malignant potential. Accurate clas-

sification into nonneoplastic and neoplastic 

subtypes is essential, because lesions such 

as intraductal papillary mucinous neoplasms 

and mucinous cystic neoplasms warrant closer 

monitoring or surgical evaluation. Diagnosis 

is guided by cross-sectional imaging. Mag-

netic resonance cholangiopancreatography 

is the preferred modality; endoscopic ultra-

sonography is reserved for indeterminate or 

higher-risk lesions. Major society guidelines 

use high-risk and worrisome features to direct 

referral, intervention, or surveillance, although 

thresholds vary. Most asymptomatic cysts with-

out concerning features can be safely followed 

with interval imaging, whereas lesions with 

mural nodules, ductal dilation, or suspicious 

cytology require specialist assessment. Early 

recognition, risk stratification, and coordinated 
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surveillance are critical to enable timely detec-

tion of malignancy. This review focuses on the 

adult population, in whom pancreatic cystic 

lesions are most prevalent.

P ancreatic cystic lesions are being 
increasingly encountered in clinical 
practice due to the increased use of 

cross-sectional imaging.1 Incidental pan-
creatic cysts are identified in up to 20% 
of patients undergoing abdominal MRI, 
and prevalence increases to up to 40% with 
age (particularly in those over age 70) and 
underlying comorbidities, such as diabetes 
or chronic pancreatitis.2,3 

While most pancreatic cystic lesions 
are benign and asymptomatic, a clinically 
important subset represents premalignant 
or malignant neoplasms. The incidental 
discovery of a pancreatic cyst often raises 
concerns for both clinicians and patients, 
particularly given the high mortality rate 
associated with pancreatic adenocarcinoma. 
However, most lesions follow an indolent 
course, and distinguishing between low- 
and high-risk cysts is critical to avoid 
unnecessary interventions while ensuring 
timely cancer detection. Early identifica-
tion of cyst type guides diagnostic testing, 
informs malignancy risk, and determines 
the need for specialist referral. Clinical deci-
sion making, however, is complicated by the 
variability among major society guidelines, 
which differ in their definitions of high-risk 
features, indications for further workup, 
and recommended surveillance intervals.2-6

In this context, primary care physicians 

play a pivotal role in the initial identification 
and interpretation of radiologic findings, 
as well as in counseling patients, initiat-
ing appropriate surveillance, and facilitat-
ing specialist referral when warranted. This 
review provides a practical, evidence-based 
overview of pancreatic cystic lesions for pri-
mary care. It focuses on classification, natural 
history, and current guideline recommenda-
tions for workup, surveillance, and referral.

This review focuses specifically on the 
diagnosis and management of pancreatic 
cystic lesions in adults, the population in 
which these lesions are overwhelmingly 
prevalent. Pancreatic cystic lesions are rare 
in children and typically differ in etiology 
(e.g., congenital, hereditary, or syndromic 
causes). When a cyst is identified inciden-
tally in a child, magnetic resonance cholan-
giopancreatography (MRCP) is the imaging 
test of choice. It can be ordered as a dedi-
cated pediatric pancreatic-protocol MRI/
MRCP, with referral to pediatric gastro-
enterology or surgery given the differing 
management pathways in this age group.

Classification
Pancreatic cystic lesions represent a het-
erogeneous group of entities with varying 
causes, epithelial linings, mucin produc-
tion, and, most importantly, malignant 
potential. Broadly, they can be categorized 
into nonneoplastic and neoplastic lesions  
[Figure 1]. This classification is clinically 
important, because the risk of malignan-
cy varies markedly among subtypes, and 
appropriate categorization guides diagnostic 
workup, referral, and surveillance strategies.
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Nonneoplastic 
Most nonneoplastic lesions are pseudo-
cysts that represent collections of pancreatic 
secretions that have extravasated from a 
duct disrupted by inflammation or obstruc-
tion.7 They typically occur in patients with 
a history of acute or chronic pancreatitis or 
abdominal trauma. 

Other benign and uncommon cyst types 
include simple (true epithelial), lympho-
epithelial, and retention cysts. Simple cysts 
are unilocular, are lined by a single layer 
of epithelium, lack communication with 
the pancreatic ductal system, and carry no 
malignant potential.8 Lymphoepithelial 
cysts typically occur in middle-aged men; 
they can arise anywhere in the pancreas 
and are often multilocular, with a mean size 
of approximately 5 cm. They are benign 
but may mimic pseudocysts on imaging.9,10 
Retention cysts represent ductal side-branch 
dilation secondary to obstruction (e.g., cal-
culi, mucin). They may have mucinous lin-
ing and can resemble intraductal papillary 
mucinous neoplasms, although they lack 
neoplastic potential.11

Neoplastic 
Neoplastic pancreatic cystic lesions encom-
pass a diverse group of cyst-forming tumors 
with varying malignant potential. The main 
subtypes are mucinous cystic neoplasms, 
intraductal papillary mucinous neoplasms, 
solid pseudopapillary neoplasms, serous cys-
tic neoplasms/serous cystadenomas, cystic 
pancreatic neuroendocrine tumors, and cys-
tic pancreatic adenocarcinoma. 

Mucinous cystic neoplasms 
Mucinous cystic neoplasms are mucin- 
producing epithelial cysts that occur in 
the body and tail of the pancreas, and 
they do not communicate with the duc-
tal system. They occur almost exclusively 
in middle-aged women and are character-
ized histologically by ovarian-type stroma. 
Recent meta-analyses have reported an 
overall malignancy rate of 17% in resected 
specimens.12 

Intraductal papillary mucinous neoplasms
Intraductal papillary mucinous neoplasms 
(IPMNs) are mucin-producing neoplasms 

that arise from the ductal epithelium. They 
are subclassified into three main types: main 
duct, branch duct, and mixed type. Malig-
nant potential differs significantly by type. 
Main-duct IPMNs have a 30% to 50% 
risk of malignancy, whereas branch-duct 
IPMNs have a 3% to 12% risk.13 IPMNs 
have ductal communication by definition 
and are a major cause of both referral and 
surveillance uncertainty.

Solid pseudopapillary neoplasms
Solid pseudopapillary neoplasms are large, 
well-encapsulated masses with mixed solid 
and cystic components, and they primar-
ily affect young women.14 Their malignant 
potential has not been fully characterized, 
but case series have reported malignancy in 
up to 15% of resected lesions. Local inva-
sion or metastasis is possible, so surgical 
resection is indicated.14 

Serous cystic neoplasms/ 
serous cystadenomas
Serous cystadenomas are nonmucinous, 
glycogen-rich epithelial tumors with a 

FIGURE 1. Classification of pancreatic cystic lesions.
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classic honeycomb, microcystic appearance 
on imaging. They are essentially benign 
and have negligible risk of malignancy.15 
Cyst fluid analysis demonstrating von 
Hippel-Lindau gene alterations and the 
presence of vascular endothelial growth 
factor-A support a diagnosis of serous 
cystadenoma, although this is not routinely 
required.

Cystic pancreatic neuroendocrine 
neoplasms
Cystic pancreatic neuroendocrine neoplasms 
may exhibit secondary cystic degeneration 
that often appears as a well-circumscribed, 
hypervascular cystic mass, typically in the 
body or tail of the pancreas.2 Malignant 
potential varies by grade and proliferative 
index, and management is individualized.

Pancreatic ductal adenocarcinoma with a 
cystic component
A subset of pancreatic ductal adenocar-
cinomas may undergo cystic degenera-
tion or arise within a pre-existing cystic 
neoplasm, such as an IPMN or mucinous 
cystic neoplasm. They typically present as 
irregular, hypoechoic masses with an abrupt 
main-duct cutoff and upstream dilation 
and represent overtly malignant lesions 
that require oncologic resection when 
feasible.2,16

Key points: Classification

1.	 Pancreatic cystic lesions are broadly 
divided into nonneoplastic (e.g., 
pseudocysts) and neoplastic lesions. 
Neoplastic cysts are further sub-
divided into mucinous (mucinous 
cystic neoplasm, intraductal papillary 
mucinous neoplasm [IPMN]) and 
nonmucinous (solid pseudopapillary 
neoplasm, serous cystic neoplasm/
serous cystadenoma, cystic pancreat-
ic neuroendocrine tumor, cystic pan-
creatic adenocarcinoma) subtypes.

2.	 Malignant potential varies by 
subtype, from negligible in serous 
cystadenomas to 30% to 50% in 
main-duct IPMN; therefore, accurate 
classification is essential to guide 
management.

3.	 Mucin-producing lesions (mucinous 
cystic neoplasm, IPMN) account 
for most clinically significant 
pancreatic cystic lesions and require 
the greatest attention given their 
premalignant potential.

Diagnosis
When a pancreatic cyst is discovered on 
cross-sectional imaging, the initial step is 
to confirm that it is a true cystic lesion and 
not an inflammatory fluid collection such as 
a pseudocyst. Reviewing the clinical history 
and any prior imaging is essential to assess 
chronicity and exclude pancreatitis-related 
causes. The subsequent diagnostic pathway is 
guided by lesion size, ductal communication, 
and presence of worrisome features [Table].

If the lesion is a true cyst, the next step 
is dedicated MRCP, which is the preferred 
modality for characterization. MRCP delin-
eates ductal communication, defines the 
presence of mural nodules or septations, and 
identifies high-risk or worrisome features 
with superior sensitivity compared with 
CT.2-4 When MRCP is contraindicated 
or nondiagnostic, a pancreatic-protocol 
contrast-enhanced CT is an acceptable 
alternative; it provides information about 
calcifications, wall thickening, and ductal 
dilation.4,5 Representative cross-sectional 
and endoscopic imaging findings of com-
mon pancreatic cystic lesions are shown 
in Figure 2.

For lesions with indeterminate imag-
ing features or worrisome characteristics, 
endoscopic ultrasonography offers superior 
spatial resolution and allows for fine-needle 
aspiration for cyst-fluid analysis. Cytology 
may reveal mucinous epithelium, cuboi-
dal glycogen-rich epithelium suggestive 
of serous cystadenomas, high-grade dys-
plasia, or even malignant cells. Cyst-fluid 
biomarkers can further help refine diag-
nosis. Carcinoembryonic antigen greater 
than 192 ng/mL suggests a mucinous cyst, 
whereas less than 5 ng/mL supports a serous 
cyst. Glucose less than 2.8 mmol/L favors a 
mucinous lesion, while amylase is typically 
elevated if the cyst communicates with the 
ductal system.2,16-18 

Despite these advances, surgical pathol-
ogy remains the diagnostic gold standard 
when resection is undertaken because it 
allows for definitive histologic subtyping 
and grading of dysplasia.19

Key points: Diagnosis

1.	 The initial evaluation should confirm 
a true pancreatic cyst and exclude 
inflammatory fluid collections, such 
as pseudocysts, based on clinical 
history and prior imaging.

2.	 Magnetic resonance cholangiopan
creatography is the preferred 
imaging modality for cyst 
characterization, including 
assessment of ductal communi
cation and high-risk features.

3.	 Endoscopic ultrasonography with 
fine-needle aspiration should be 
reserved for indeterminate or 
worrisome lesions, using cytology 
and cyst-fluid biomarkers  
(carcinoembryonic antigen, glucose, 
amylase) to refine diagnosis.

Risk stratification and surveillance 
Risk stratification is central to determining 
whether a pancreatic cystic lesion requires 
surgical evaluation, endoscopic assessment, 
or continued surveillance. Major interna-
tional guidelines have similar core crite-
ria but differ in diagnostic thresholds and 
management aggressiveness. In general, 
lesions are evaluated for the presence of 
high-risk features, which warrant referral 
for surgical consideration, or worrisome 
features, which prompt further evalua-
tion with endoscopic ultrasonography or 
short-interval imaging.

High-risk features indicate an increased 
risk of malignancy and generally prompt 
referral for further evaluation. These fea-
tures include obstructive jaundice related 
to the cyst, an enhancing mural nodule 
5 mm or larger, main pancreatic duct dila-
tion 10 mm or larger, and cytology showing 
high-grade dysplasia or carcinoma.2-5

Worrisome features warrant further 
evaluation with endoscopic ultrasonogra-
phy, with or without fine-needle aspiration, 
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Lesion type How to recognize it Malignant
potential Surveillance When to refer

Nonneoplastic cysts

Pseudocyst
History of pancreatitis or 
abdominal trauma

None Not needed
Only if diagnosis is unclear or 
the cyst is symptomatic

Other benign cysts
(simple, lymphoepithelial, 
retention)

Incidental; no ductal 
communication on imaging

None Not needed once confirmed If diagnosis is uncertain

Mucin-producing cysts

Mucinous cystic neoplasm 
Body/tail of pancreas; almost 
always in women

Approximately 
17%

Not applicable (surgical resection)
Refer to gastroenterology/
surgery at diagnosis

Branch-duct intraductal 
papillary mucinous 
neoplasm (IPMN)

Connects to a small 
pancreatic duct branch

3%–12%

If no high-risk or worrisome features:* 
< 2 cm:  MRCP every 18 months
2–3 cm: MRCP every 12 months 
> 3 cm:  MRCP every 6 months

Any high-risk or worrisome 
feature* develops

Main-duct or mixed-type 
IPMN

Involves the main pancreatic 
duct

30%–50%
Not applicable (usually goes straight 
to resection)

Refer to gastroenterology/
surgery at diagnosis

Other cystic neoplasms

Serous cystic lesion/ 
serous cystadenoma

“Honeycomb” pattern on 
imaging

Negligible Not needed once confirmed If diagnosis is uncertain

Solid pseudopapillary 
neoplasm 

Young women; mixed solid/
cystic mass

Up to 15% Not applicable (refer for resection)
Refer to gastroenterology/
surgery at diagnosis

Cystic pancreatic 
neuroendocrine tumor 

Well-defined, vascular-
appearing mass

Variable Individualized; specialist directed
Refer to gastroenterology/
oncology at diagnosis

Cystic pancreatic 
adenocarcinoma

Irregular mass; may block 
the duct

Malignant Not applicable
Urgent referral for oncologic 
workup

TABLE. Risk stratification and surveillance recommendations for pancreatic cystic lesions, by lesion type.

* �High-risk features (refer urgently to gastroenterology/surgery): obstructive jaundice, an enhancing mural nodule ≥ 5 mm, main pancreatic duct ≥ 10 mm, or high-grade/
suspicious cytology. Worrisome features (refer for endoscopic ultrasound ± fine-needle aspiration): cyst ≥ 3 cm, mural nodule < 5 mm, main duct 5–9 mm, thickened/
enhancing cyst wall, elevated carbohydrate antigen 19-9, or interval growth. Magnetic resonance cholangiopancreatography (MRCP) intervals shown follow the Kyoto 
IPMN Guidelines;3 American College of Gastroenterology and Canadian Association of Radiologists recommendations use similar but not identical size cutoffs.2, 6 

because they may signal an increased but 
not immediate risk. These features include 
cyst size 3 cm or larger, mural nodules less 
than 5 mm, thickened or enhancing cyst 
walls, main duct dilation of 5 to 9 mm, 
abrupt caliber change with distal atrophy, 
elevated carbohydrate antigen 19-9, and 
interval cyst growth.2-5

Cysts without high-risk or worrisome 
features can be followed with noninvasive 
surveillance, because most remain stable over 
time. MRCP is the preferred modality for 
longitudinal follow-up, because it accurately 
characterizes ductal communication and 
avoids radiation exposure.2,4,6 Surveillance 
intervals vary across guidelines and depend 
on cyst size, morphology, and patient fac-
tors; these recommendations are summa-
rized in the Table. Patients with an IPMN 
have a 3- to 5-fold increased risk of devel-
oping pancreatic ductal adenocarcinoma 

at an anatomically separate site from the 
cyst, likely due to a field defect. This high-
lights the importance of evaluating the 
entire pancreas, not only the cyst under 
surveillance.20,21

Surveillance may be discontinued in 
patients who are elderly, medically frail, or 
no longer candidates for pancreatic surgery, 
because continued imaging would not alter 
management.2-5 Conversely, younger or sur-
gically fit patients, particularly those with 
mucinous lesions or cysts 2 cm or larger, 
benefit from long-term follow-up, because 
early detection of morphologic change or 
emerging high-risk features enables timely 
referral and intervention.2,4,6 The American 
Gastroenterological Association is currently 
planning an update to its 2015 guideline, 
which may further refine risk stratification 
and surveillance recommendations in the 
coming years.
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Key points: Risk stratification 
and surveillance 

1.	 Risk stratification is based on the 
presence of high-risk and worrisome 
features, which determines the need 
for surgical referral, endoscopic 
ultrasonography, or continued 
surveillance.

2.	 Most asymptomatic pancreatic 
cystic lesions without concerning 
features can be safely monitored 
with magnetic resonance 
cholangiopancreatography at 
guideline-recommended intervals, 
tailored to cyst characteristics and 
patient factors.

3.	 Surveillance should continue only in 
patients who remain candidates for 
pancreatic surgery and when it aims 
to detect interval changes or the 
development of high-risk features.
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Management 
Management of pancreatic cystic lesions 
is guided by the type of cyst, malignant 
potential, and presence of high-risk fea-
tures, with the overarching goal of identi-
fying lesions at risk for invasive carcinoma 
while avoiding unnecessary pancreatic sur-
gery. In general, pancreatic cystic lesions 
with a known high risk of malignancy, 
such as main-duct or mixed-type IPMNs, 
mucinous cystic neoplasms, and solid pseu-
dopapillary neoplasms, should be referred 
for surgical resection if the patient is an 
acceptable surgical candidate.3,5,14,22 Sur-
gery is also indicated when a cyst dem-
onstrates high-risk imaging or clinical 
features, including main pancreatic duct 
dilation 10 mm or larger, an enhancing 
mural nodule 5 mm or larger, obstructive 
jaundice related to the cyst, or cytology 
showing high-grade dysplasia or malig-
nancy.2-4,23 In addition, symptomatic cysts 
causing pancreatitis, gastric outlet obstruc-
tion, or persistent pain warrant resection 
regardless of malignant potential.2,5 A prac-
tical stepwise approach to management is 
outlined in Figure 3.

For asymptomatic lesions without 
high-risk features, active surveillance is 
preferred, because the risk of progression 
to advanced neoplasia remains low. MRCP 
is the recommended modality for longi-
tudinal follow-up.2-4 The frequency and 
duration of surveillance vary across major 
guidelines and depend primarily on cyst 
size, morphology, and interval stability; 
these recommendations are summarized in 
the Table. In general, MRCP is conducted 
1 year after diagnosis and then every 2 years 
thereafter for those without worrisome fea-
tures. Surveillance may be discontinued if 
the patient becomes unfit or unwilling to 
undergo pancreatic surgery.2-5,23

Patients who have undergone partial 
pancreatic resection for IPMN require 
ongoing follow-up of the pancreatic rem-
nant, because metachronous cysts can 
develop even years later. Annual MRCP 
or endoscopic ultrasonography is gen-
erally recommended, particularly when 
the resected IPMN harbored high-grade 

FIGURE 2. Representative imaging features of common pancreatic cystic lesions on CT, magnetic 
resonance cholangiopancreatography (MRCP), and endoscopic ultrasound (EUS). 
IPMN = intraductal papillary mucinous neoplasm

CT abdomen shows chronic calcific pancreatitis 
with a 2.5 cm pancreatic tail pseudocyst.

MRCP shows diffuse dilation of the main 
pancreatic duct up to 2.7 cm, consistent with a 
main duct IPMN.  

CT demonstrates a 1.5 cm cyst with rim 
enhancing in keeping with a cystic pancreatic 
neuroendocrine tumor. 

MRCP shows cystic lesions in the pancreatic tail; 
the largest measures 1.5 cm and communicates 
with a nondilated main pancreatic duct, in 
keeping with an IPMN with no worrisome 
features.

CT shows a large 10 cm multiloculated 
pancreatic head cyst, with a central scar 
and calcifications consistent with a serous 
cystadenoma. 

EUS image of a pancreatic cyst suspicious for 
IPMN, with an intraluminal echogenic focus 
(arrow), representing a mural nodule or mucin 
ball.

CLINICAL� Pancreatic cystic lesions in adults: Diagnosis and management 
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dysplasia, because these individuals remain 
at elevated risk of subsequent pancreatic 
cancer.24,25

Overall, the prognosis for noninvasive 
cystic lesions is excellent when managed 
according to evidence-based pathways. 
Importantly, studies have shown that pan-
creatic cancers detected during structured 
surveillance are more often found at early, 
surgically curable stages, which reinforces 
the value of guideline-directed monitoring 
in appropriately selected patients.25 

FIGURE 3. Practical algorithm for evaluation and management of pancreatic cystic lesions. 
MRCP = magnetic resonance cholangiopancreatography; CA 19-9 = carbohydrate antigen 19-9.

High-risk features:
• Obstructive jaundice
• Enhancing mural nodule ≥ 5 mm
• Main duct ≥ 10 mm

Worrisome features:
• Cyst ≥ 3 cm
• Main duct 5–9 mm
• Mural nodule < 5 mm
• Thickened or enhancing cyst wall
• Elevated CA 19-9

For high-risk features, refer 
urgently to gastroenterology 
or surgery

For worrisome features, refer 
for endoscopic ultrasound/
fine-needle aspiration

Surveillance with MRCP 1 year after 
diagnosis and every 2 years thereafter

Pancreatic cyst identified on 
CT or MRI (often incidental)

Initial detection

Review history for acute or 
chronic pancreatitis and rule 
out pseudocyst

Confirm true cyst

Assess size, ductal 
communication, mural or 
solid components, and 
pancreatic duct diameter

Characterize with MRCP

Risk stratification

Refer to gastroenterology 
or surgery (high-risk 

features)  
or  

endoscopic ultrasound/
fine-needle aspiration 
(worrisome features)

Surveillance

Continue as long  
as patient is 
surgically fit

High-risk or worrisome 
features present

No high-risk or  
worrisome features

Kakkar R, Sugrue G, Gan SI� CLINICAL

Key points: Management

1.	 Lesions with high malignant potential 
(main-duct/mixed-type intraductal 
papillary mucinous neoplasm (IPMN), 
mucinous cystic neoplasm, solid 
pseudopapillary neoplasm) or high-risk 
imaging/clinical features should be 
referred for surgical resection in appro-
priate surgical candidates.

2.	 Asymptomatic lesions without 
high-risk features are managed 

	 with active surveillance, typically  
magnetic resonance cholangio
pancreatography, at 1 year after 
diagnosis and every 2 years 
thereafter [Figure 3].

3.	 After partial pancreatectomy for 
IPMN, lifelong annual surveillance 
of the pancreatic remnant 
is required, given the risk of 
metachronous disease, especially if 
high-grade dysplasia was present.
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Summary
Pancreatic cystic lesions are increasingly 
detected with modern imaging, and most 
are benign or indolent. However, a sub-
set, particularly mucinous and main-duct 
lesions, carry a measurable risk of malignant 
transformation. MRCP is the preferred 
imaging modality for characterization and 
surveillance, while endoscopic ultrasonog-
raphy with cyst-fluid analysis provides addi-
tional diagnostic precision when indicated. 
The presence of high-risk features such 
as mural nodules, main duct dilation, or 
obstructive jaundice should prompt referral 
to a gastroenterologist or pancreatic centre 
for surgical evaluation. For most asymptom-
atic cysts that lack these features, structured 
surveillance following established guide-
line intervals is safe and effective. Early 
recognition, risk stratification, and coor-
dinated follow-up between primary care 
and specialist teams are key to ensuring 
timely detection of malignant change while 
minimizing unnecessary intervention. n
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