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Abstract

Pancreatic cysts (PC) are an increasingly common problem facing general gastroenterologists and 

generalists. They can be divided into 3 groups. First, those that have no risk of developing into 

pancreatic cancer, such as a pseudocyst or serous cystadenomas (SCAs). Second, mucinous cystic 

neoplasms (MCNs) and intraductal papillary mucinous neoplasms (IPMNs), which are precursor 

lesions to high-grade dysplasia and pancreatic cancer. Third, solid cancers of the pancreas, 

such as neuroendocrine tumors and pancreatic adenocarcinomas, which have undergone cystic 

degeneration.

Pancreatic Cyst Types

The key questions when seeing a patient with PC are first, what type of cyst do they 

have, and second, is there evidence of high-grade dysplasia or pancreatic cancer. Patients 

with a pseudocyst typically have a prior history of pancreatitis and have a low cyst fluid 

carcino-embryonic antigen (CEA) (<5 ng/mL) and high amylase (Supplementary Table 1). 

SCAs present as single cysts, with no communication with the main pancreatic duct. Half 

have a classic microcystic appearance with multiple tiny cysts, with a scar in the center 

occurring in less than 30%. Cyst fluid analysis shows a low cyst fluid CEA. A VHL 
mutation, in the absence of other mutations, confirms the diagnosis of an SCA with 46% 

sensitivity and 100% specificity.1 Cystic degeneration of a neuroendocrine or pancreatic 

cancer may present with high-risk or worrisome features (Table 1). They typically have a 

solid component or enhancement on imaging, a low cyst fluid CEA, with the diagnosis 

confirmed with cytology. IPMNs can present with a dilated (>5 mm) pancreatic duct (main 

duct type IPMN), a PC (branch duct type IPMN), or both (mixed type IPMN). Othere rarer 

forms like solid papillary neoplams and others are not dicussed.
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MCNs are single cysts that occur almost exclusively in women in the body or tail of the 

pancreas. MCNs are differentiated from IPMNs by the lack of communication between the 

cyst and the main pancreatic duct. IPMNs and MCNs can have a KRAS mutation. IPMNs 

may also have a GNAS mutation.

Guidelines

The American College of Gastroenterology (ACG),2 the American Gastrointestinal 

Association (AGA),3 European,4 American College of Radiology (ACR),5,6 and 

International Association of Pancreatology7 (IAP) group (also known as the Fukuoka) 

have developed PC guidelines. The ACG, AGA, ACR, and European guidelines provide 

guidance for a broad range of cysts, whereas the International Association of Pancreatology 

relate to IPMNs only.7 The guidelines are very similar (Table 2) in the majority of their 

recommendations; however, they differ in a small number of important areas. One of the 

major reasons for these differences is the relatively low quality of the supporting evidence, 

meaning that several recommendations are based mostly on expert opinion.3 In the following 

section, we provide a step-by-step practical approach to manage PCs, and highlight areas 

where there is and is not agreement among the guidelines.

Management

Important Things to Think About Before Starting Surveillance

It is important to discuss the pros and cons of surveillance with a patient before 

commencing. In addition, patients who have a limited life expectancy or are not medically fit 

for surgery should not undergo surveillance.2,3

Which Cysts Should Undergo Surveillance?

Pseudocysts and serous cysts require no surveillance.2,4 Cyst caused by cystic degeneration 

of a pancreatic adenocarcinoma or neuroendocrine tumor should be referred for 

consideration of surgical resection.2–4,7 Only patients with an IPMN or MCN require 

surveillance.2–4,7

What Type of Imaging Should You Use for Surveillance?

Magnetic resonance imaging is noninvasive, lacks radiation, and has the greatest accuracy 

for evaluating communication between a cyst and the main pancreatic duct and is 

recommended by most guidelines2–5 as the primary tool to evaluate patients with PC.

One area of controversy is when to perform endoscopic ultrasound (EUS) and EUS fine-

needle aspiration (FNA). Most groups recommend EUS ± FNA when there are worrisome 

features (Table 1).2,4 In addition, EUS can be considered in large PCs, which most groups 

define as size of >2 cm,2,4,7 with the most recent ACR guideline using >2.5 cm.5 One 

group that has a different approach is the AGA, who recommended EUS if 2 or more 

high-risk features (size ≥3 cm, dilated pancreatic duct, solid component) are identified.3 The 

difference in opinion between the groups is caused by the fact that EUS is more invasive 

than magnetic resonance imaging, but is the most sensitive test to identify a solid component 
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and allows one to sample the cyst fluid. In our practice we use EUS when it is likely to alter 

patient management.

When Should You do Fine-Needle Aspiration and What Should You Send it for?

EUS-FNA and cyst fluid analysis should be considered in PCs when the diagnosis is unclear 

and the results are likely to alter management.2,4 Cyst fluid is typically sent for CEA and 

cytology.2,4 Molecular markers (eg, GNAS, KRAS, VHL) may be considered in cases in 

which the diagnosis is unclear, and the results are likely to change management.2,4

When Should You Bring a Patient Back for Surveillance Imaging?

The guidelines vary on their recommendations (Table 2) with recommended surveillance 

intervals of between 6 and 24 months for patients with PCs with no concerning features. 

Patients who develop either worrisome features2,4,5,7 or new-onset diabetes2,4 should 

have a shortened surveillance interval with repeat imaging in 6 months.2 In the authors’ 

practice, such features as pancreatitis, or new enhancing mural nodule, main duct dilation, 

or increased serum CA19–9, are concerning and we perform an urgent EUS for these 

indications. One recurring debate is what is a rapid increase in cyst size with guidelines 

varying in their definition from 2.5 mm,2 3 mm,7 and 5 mm4 per year.

Is There a Role for Ablating Pancreatic Cysts?

The ACG, European, and IAP guidelines state that there is insufficient evidence to support 

the routine use of cyst ablation.2,4,7 It may be considered in patients who refuse, or are not a 

candidate for, surgery as part of a clinical trial.

When Should You Refer to a Group for Consideration of Surgical Resection?

All the guidelines recommend that patients are referred to a multidisciplinary group for 

further evaluation2,5 or undergo surgical resection if there is a significant concern for 

pancreatic cancer.3,4,7 The AGA has a unique approach and requires there to be a solid 

component and a dilated and/or concerning features on EUS-FNA to undergo surgery.3 The 

rationale for this approach was to decrease unnecessary surgery. In contrast, the ACG, IAP, 

and European guidelines recommend consideration of surgery if any high-risk feature (Table 

1) is present.2,4,7 Most guidelines recommend further evaluation of patients with worrisome 

features with EUS,2,7 with surgical resection if a concerning lesion is found. The cyst size 

used for surgery is debated. The IC and ACG recommend consideration of surgery for cysts 

>3 cm,2,7 with the European guidelines using a cutoff of 4 cm.4 In our practice we refer 

patients with cysts >3 cm for consultation with a surgeon, but typically do not operate if 

there are no other concerning features and the cyst is <4 cm.

What Cysts Need Follow-Up After Surgical Resection?

Patients with SCA, pseudocysts, or MCNs without invasive cancer require no surveillance 

after resection.2 The ACG, AGA, IAP, and European guidelines recommend surveillance of 

the remnant pancreas in patients with IPMNs.2–4,7 The rationale for this is that IPMNs are 

a field defect and affect the entire pancreas with recurrence rates of up to 31% reported 

for patients with an IPMN with high-grade dysplasia. The surveillance interval varies 
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with different guidelines because of a lack of high-quality data, with most recommending 

surveillance every 6 months2,7 for 2 years followed by yearly7 for patients with high-grade 

dysplasia. The ACG, European, and IAP recommend surveillance every 24 months for 

low-grade dysplasia,2,4,7 whereas the AGA recommends no surveillance for this group.3

Is There a Time When You Should Stop Surveillance?

The ACG and ACR guidelines address whether surveillance should stop at a certain 

age.2,6 The ACG recommends reviewing the utility of ongoing surveillance at age >75, 

with an individualized approach for those aged 76–85 including an informed discussion 

about surgery,2 whereas the ACR recommends against continuing ongoing surveillance in 

individuals aged 80.6 The authors approach is to discuss the pros and cons of ongoing 

surveillance with patients at age 75 or older. Patients with multiple comorbidities have 

an 11-fold higher risk of non-IPMN-related death within 3 years. In our practice use the 

presence of multiple comorbidities at any age support stopping surveillance.

An area of significant controversy is whether to stop surveillance. The AGA and ACR 

recommend stopping surveillance if there is no change in the cysts after 53 or 106 years, 

respectively. In contrast the ACG, European, and ICC recommend ongoing surveillance.2,4,7 

There is no doubt that most patients with IPMNs and MCNs will not develop pancreatic 

cancer. Given the large number of patients with PCs it is not feasible to follow patients 

indefinitely. The approach of stopping surveillance after 5 years is supported by a 

retrospective study of 7211 patients with PCs in which 79 (1.1%) developed pancreatic 

cancer.8 Most of the patients developed cancer within the first 5 years, with 14% developing 

cancer after 5 years. The argument for continuing surveillance past 5 years is that studies 

show that it takes 20 years from an initiating mutation to develop pancreatic cancer. 

Therefore, from a biologic perspective, the risk of developing pancreatic cancer likely 

increases, rather than decreases, with time. In addition, using an arbitrary time point, rather 

than other features to stop surveillance, caused significant concern. A recent multicenter 

prospective Japanese study evaluated 1404 patients with IPMNs, rather than all PCs, and 

found a cumulative incidence of pancreatic cancer of 3.3% at 5 years, 6.6% at 10 years, 

and 15% at 15 years.9 The risk of pancreatic cancer was 10-fold higher in this group when 

compared with age-matched control subjects. In the authors’ opinion the key question is, 

what is the best way to identify that small group of patients, who are at highest risk of 

developing pancreatic cancer, and will benefit from surveillance, from the larger group with 

a much lower risk of cancer, who require minimal or no long-term surveillance. This is an 

area that is being extensively researched.

Take Home Message

PCs are an extremely common finding on abdominal imaging, and rarely lead to pancreatic 

cancer. CT, magnetic resonance imaging, and EUS are useful to identify the type of PC, and 

detecting high-grade dysplasia or cancer in IPMN and MCNs. Similarities and differences 

in the multiple existing guidelines highlight the need for better quality data to guide 

management of these patients. Significant progress has been made in the management of 

PCs over the last 10 years. Although IPMNs and MCNs offer the opportunity for early 
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cancer detection, it is important to also realize the potential harms to the patient by invasive 

investigations and treatments, and the enormous cost to the health care system. As the 

number of patients with cysts increases, alternative strategies are needed to identify those 

individuals at highest risk of pancreatic cancer who will benefit from surveillance or surgery, 

while minimizing unnecessary resections or surveillance in the remaining patients.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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