
Review Article

Canadian Association of
Radiologists’ Journal
2022, Vol. 0(0) 1–13
© The Author(s) 2022

Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/08465371221130524
journals.sagepub.com/home/caj

Pancreatic Cystic Lesions: Review of the
Current State of Diagnosis and Surveillance

Omar Alwahbi, MD1,†
, Zonia Ghumman, MD, FRCPC1,2,†,

Christian B. van der Pol, MD, FRCPC1,2
,

Michael Patlas, MD, FRCPC, FASER, FCAR, FSAR1,3
, and

Prasaanthan Gopee-Ramanan, HBSc, RTR, MD, FRCPC1,2


Abstract
Pancreatic cystic lesions (PCLs) are both common and often incidental. These encompass a range of pathologies with varying
degrees of concern for malignancy. Although establishing a diagnosis is helpful for determining malignant potential, many PCLs
are either too small to characterize or demonstrate nonspecific morphologic features. The most salient modalities involved in
diagnosis and surveillance are magnetic resonance imaging, multidetector computerized tomography, and endoscopic ultra-
sound. Fine needle aspiration has a role in conjunction with molecular markers as a diagnostic tool, particularly for identifying
malignant lesions. Although several major consensus guidelines exist internationally, there remains uncertainty in establishing
the strength of the association between all PCLs and pancreatic adenocarcinoma, and in showing a benefit from extended
periods of imaging surveillance. No consensus exists between the major guidelines, particularly regarding surveillance duration,
frequency, or endpoints. This review paper discusses PCL subtypes, diagnosis, and compares the major consensus guidelines
with considerations for local adaptability along with questions regarding current and future priorities for research.

Résumé
Les lésions kystiques du pancréas (LKP) sont à la fois fréquentes et souvent de découverte fortuite. Le terme recouvre une
gamme de pathologies qui sont une source de préoccupation de niveau variable pour ce qui est de leur caractère malin. Bien que
l’établissement d’un diagnostic soit utile pour établir leur potentiel de malignité, de nombreuses LKP sont trop petites pour être
caractérisées ou ont des caractères morphologiques non spécifiques. Les modalités les plus pertinentes pour leur diagnostic et
surveillance sont l’imagerie par résonance magnétique (IRM), la tomodensitométrie à détecteurs multiples (MD-TDM) et
l’échographie endoscopique (EE). La biopsie par aspiration à l’aiguille fine (AAF) joue un rôle comme outil diagnostique en
association avec les marqueurs moléculaires, notamment pour l’identification des lésions malignes. Bien qu’il existe au niveau
international plusieurs lignes directrices de consensus, une incertitude persiste dans l’établissement d’une puissante association
entre toutes les LKP et l’adénocarcinome pancréatique; il en va de même pour la démonstration du bénéfice tiré de périodes
prolongées de surveillance par imagerie. Il n’existe aucun consensus entre les principales lignes directrices, notamment pour ce
qui concerne la durée de la surveillance, sa fréquence ou les critères d’évaluation. Cet article de synthèse détaille les sous-types
de LKP et leur diagnostic; il compare les principales lignes directrices de consensus en tenant compte de leur adaptation aux
ressources locales et aborde les questions concernant les priorités actuelles et futures de la recherche.
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Background

Pancreatic cystic lesions (PCLs) are present on up to 49% of
abdominal magnetic resonance imaging (MRI) exams making
these a common incidental finding, one that likely increases
with age.1 Definitions vary but a PCL is generally considered
to be any closed sac-like structure with fluid or semi-fluid
content within the pancreas on imaging, with or without
communication with the main pancreatic duct (MPD).2 In
recent years, PCLs have been more widely detected than in the
past, which could be due to increased usage of more sensitive
imaging techniques such as MRI, MRI technological ad-
vances, an aging population, or due to a true increase in PCL
prevalence.3,4 However, the overall mortality due to pancre-
atic malignancy has not changed to the same extent as the
reported prevalence of PCLs.5,6 This challenges the notion
that all PCLs have a strong association with pancreatic car-
cinoma as has been suggested in older publications.7-9

Pancreas cystic lesions can be neoplastic such as intra-
ductal papillary mucinous neoplasms (IPMNs), mucinous
cystic neoplasms (MCNs), or serous cystadenomas, or
non-neoplastic such as pancreatitis-related collections or
congenital lymphoepithelial cysts. Although establishing a
diagnosis is helpful for determining malignant potential, many
PCLs are either too small to characterize or demonstrate
nonspecific morphologic features. Most incidental PCLs are
likely branch-duct IPMNs, which can manifest as solitary
lesions but are frequently multifocal.10,11 To risk-stratify these
lesions, morphological features on imaging are routinely
evaluated including PCL size, enhancing mural nodularity,
wall thickening/enhancement, MPD dilatation, and
others.11,12 Some PCLs may arise due to an underlying ab-
normality within the pancreas that also increases the risk of
developing pancreatic adenocarcinoma elsewhere in the
gland, known as the field defect theory, similar to hepato-
cellular carcinoma arising on a background of hepatic cir-
rhosis.6 Multiple guidelines have been developed for the
follow-up of incidental PCLs recommending many years to
lifelong surveillance, including from the American College of
Radiology (ACR), American College of Gastroenterology
(AGA), the Canadian Association of Radiology (CAR), and
others.5,13-16 Management is primarily based on PCL mor-
phology and generally involves either continued imaging
surveillance, further assessment using endoscopic ultrasound
(EUS) or referral for surgical resection.

Considering the high prevalence of PCLs detected on
abdominal MRI, the optimal management and follow-up
strategy for incidental PCLs remains uncertain. Benefits of
early detection of pancreatic adenocarcinoma must be
weighed against the trade-offs of the costs, resource re-
quirements, emotional impact, and other aspects of long-term
surveillance of many patients. More low-bias data are needed
establishing an association between PCLs and pancreatic
adenocarcinoma, and showing a benefit from often extended
periods of imaging surveillance. More optimal risk-stratification

could focus surveillance strategies on those patients most likely
to benefit.

In this article, we review the major consensus guidelines
covering PCLs, the salient imaging modalities, the role for
essential diagnostic tools including fine needle aspiration
(FNA), association with malignancy, and current and future
considerations for surveillance.

PCL Guidelines

A growing interest to optimize the management of PCLs in a
variety of clinical contexts has yielded the formulation of
several guidelines for these entities. The landmark interna-
tional consensus guideline from the International Association
of Pancreatology (IAP), or Sendai guideline, was initially
published in 2006 and provided a framework for the man-
agement of PCLs.17 This was updated to the Fukuoka
guideline in 2012, then the revised Fukuoka guideline in
2017.16,18 Many guidelines incorporate aspects of the revised
Fukuoka guideline into their own unique approach, including
those published by the European Study Group (ECG), the
AGA, the ACR, the ACG, and the CAR.5,14,15,19,20 The focus
of the revised Fukuoka guidelines is on BD-IPMN and MCN
given their varying degrees of malignant potential. Though
serous cystadenomas are considered neoplastic, they are non-
malignant and are generally left alone unless symptomatic.21

The imaging and biochemical characteristics of suspected BD-
IPMN from the revised Fukuoka Guidelines are summarized
in Table 1.12

There are several commonalities across guidelines (Table
2). Most refer to PCLs with a maximum diameter ranging
between 5 and 30 mm and define cut-offs for MPD size
ranging from 5 to 10 mm. Follow-up recommended including
imaging vs endoscopic ultrasound (EUS) +/� fine-needle
aspiration (FNA) vs surgical referral is also similar, though
the time intervals between imaging follow-up and the criteria
leading to EUS/FNA or surgery differ as discussed below.
Additional differences between the guidelines include the use
of patient age as a stratifying tool and the variable duration of
follow-up (i.e., if a PCL remains stable in size andmorphology
over a set length of time, at a certain age, or otherwise).
Specifically, the ACR and AGA both delineate criteria for
terminating follow-up of PCLs.19,20 None of the guidelines
incorporate PCL fluid analysis results into their diagnostic and
management algorithms.22

Imaging Modalities (MRI vs MDCT vs EUS)

Pancreatic cystic lesions can be visualized on a variety of
imaging modalities but owing to superior soft tissue contrast,
magnetic resonance imaging/magnetic resonance chol-
angiopancreatography (MRI/MRCP) is often the preferred
modality for non-invasive assessment.1 Given the ubiquity of
multidetector CT (MDCT) which is often used to image the
abdomen prior to MRI, it is important to understand how it too
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performs for diagnosing and assessing PCLs. One study found
that MDCT had an area under the curve of 0.76 and 0.82 for
diagnosing malignancy within a PCL23 while another found
an area under the curve score of 0.639 and 0.806 in dis-
tinguishing malignant PCLs from benign lesions.24,25 In a
study by Sahani et al, pancreatic protocol MDCT demon-
strated sensitivities of 71–94% in detecting mural nodularity,
MPD communication, and internal septations.26 Udare et al27

found that MDCT and MRI had sensitivities and specificities
for differentiating benign and malignant PCLs that did not
significantly differ in a meta-analysis that included only
primary studies that had head-to-head direct comparisons of
MDCT and MRI in the same cohort.27 A benefit of MDCT is
that it has superior depiction of calcification compared to MRI
or EUS.

The superior soft tissue contrast of MRI/MRCP allows for
improved depiction of ductal anatomy when compared to
MDCT.1 One study found that MRI/MRCP had an area under
the curve from 0.85 and 0.91 for diagnosing malignant
PCLs.23 Particularly regarding PCLs measuring less than
3 cm, MRI/MRCP was more sensitive for detection of these
lesions compared to MDCT.23 The sensitivities of MRI/
MRCP for assessing MPD communication and internal sep-
tations has been reported to be 91% and 100%,
respectively.23,28 Also found in the meta-analysis by Udare
et al, MRI had higher specificity than EUS for diagnosing
malignant PCLs, and contrast-enhanced MRI was more
sensitive than unenhanced MRI for diagnosing malignancy.27

Endoscopic ultrasound can be used for both diagnostic and
therapeutic purposes, for example, to drain pancreatitis-related
collections.29 The coupling of EUS with FNA provides an
advantage relative to MDCT and MRI/MRCP, as both PCL
fluid can be aspirated, and solid tissue can be biopsied. En-
doscopic ultrasound can detect mural nodularity, other solid
components, internal septations, vascular involvement, and

lymph node metastases.1 In a study by Kim et al, EUS was
found to have a sensitivity of 91%, a specificity of 86%, and an
accuracy of 88% for differentiating solid and cystic pancreatic
lesions.30 Analysis of EUS fluid aspirate can aid in diagnosis.
Aspirate contents of interest include amylase, CEA, andmucin
among others.29

PCL FNA

Endoscopic ultrasound-guided PCL fluid aspiration is an
essential diagnostic tool as PCLs can progress from adenomas
to invasive ductal carcinomas via genetic mutations, gene
silencing, and chromosomal deletions.31 The molecular
markers present in fluid samples include amylase, carci-
noembryonic antigen (CEA), CA 19-9, and CA72-4. The
presence of amylase is specific to the diagnosis of a
pancreatitis-related collection; in high concentrations above
1000 ng/mL this marker is most suggestive of a pancreatitis-
related collection, whereas below 250 ng/mL, this diagnosis is
essentially excluded. The presence of CEA correlates highly
with the diagnosis of mucinous cystic lesions (i.e., MCN and
IPMN), especially at levels above 192 ng/mL. Furthermore,
levels above 1000 ng/mL have been shown to be suggestive of
malignancy, with the assumed risk proportionally increasing
as the level increases. The additional presence of mucin within
fluid aspirate containing CEA has been shown to further aid
the diagnosis of a mucinous cystic lesion. Finally, in terms of
further differentiating benign vs malignant mucinous lesions,
the combined presence of multiple tumor markers in cyst fluid
is most helpful for diagnosis.31 For example, a study by Shin
et al32 revealed a specificity of 88% and a sensitivity of 89%
when combining CEA and CA 19-9 levels.32 Cytology of fluid
aspirate can be very useful for diagnosing malignancy if an
adequate volume of fluid and cells are obtained, however, this
can be a challenge when sampling small PCLs.

Table 1. Imaging and Biochemical Features of Intraductal Papillary Mucinous Neoplasms Requiring Further Workup Beyond Imaging as per
the 2017 Revised Fukuoka Guidelines.

High Risk Stigmata Worrisome Features

Obstructive jaundice in a patient with pancreatic cystic lesions in the
pancreatic head

Clinical pancreatitis

Enhancing mural nodule ≥5 mm Cyst ≥3 cm
Main pancreatic duct ≥10 mm Enhancing mural nodule <5 mm

Thickened/enhancing cyst walls
Main duct size 5–9 mm
Abrupt change in caliber of pancreatic duct with distal pancreatic
atrophy

Lymphadenopathy
Increased serum level of Ca 19–9
Cyst growth rate ≥5 mm in 2 years

Adapted from Tanaka M, Fernandez-Del Castillo C, Kamisawa T, et al. Revisions of international consensus Fukuoka guidelines for the management of IPMN of
the pancreas. Pancreatology 2017; 17:738–753.
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Table 2. Comparison of Major Pancreatic Cystic Lesion Guidelines.

Guideline
Applicable
PCL Type

PCL Diameters
Discussed

Morphological Features Evaluated and
Definitions Management

IAP revised
Fukuoka
[2017]16

BD-IPMN <1–≥3 cm Main pancreatic duct CT/MRI vs EUS vs surgical resection dependent on
imaging features of high-risk stigmata vs
worrisome features

Dilation
High risk stigmata: ≥10 mm
Worrisome features: Main duct 5–
9 mm

Abrupt change in caliber of duct
with distal pancreatic atrophy

Nodule
Enhancing mural node <5 mm

Wall
Thickened/Enhancing

Regional lymphadenopathy
Growth
>5 mm in 2 years

ACG [2018]5 All <1–≥3 cm Main pancreatic duct EUS/FNA vs MRI follow-up dependent upon
clinical symptoms and imaging featuresDilation > 5 mm

Change in caliber with upstream
atrophy

Overall size: > 3 cm (cut-off
warranting further scrutiny/
investigation)

Nodule
Mural or solid component
In cyst or pancreatic parenchyma

Growth
>3 mm/year

European
[2018]15

All Dependent upon
presumed
PCL type

Dependent upon presumed PCL type Dependent upon presumed PCL type

ACR [2017]19 All <1.5–2.5 cm Main pancreatic duct CT/MRI vs EUS/FNA dependent upon cyst size and
growthDilation ≥7 mm

Extrahepatic biliary obstruction
Nodule: Any mural nodule
Wall: Thickening

AGA [2015]20 All < or ≥3 cm Main pancreatic duct: “Dilated” EUS/FNA dependent upon “high-risk
features” vs MRI for low risk <3 cm vs
surgery for “high-risk” features
and/or concerning EUS/FNA

Overall size: > 3 cm
Nodule: Presence of an associated
solid component

CAR IFWG
[2021]14

All 0.5–2.5 cm Main pancreatic duct MRI/MRCP vs EUS/FNA vs surgery
dependent upon concerning vs high
risk features

Concerning feature: 5–9 mm
High risk: ≥10 mm

Nodule
Enhancing
Non-enhancing

Wall
Focal thickening
Enhancement

Regional lymphadenopathy

ACG: American College of Gastroenterology; ACR: American College of Radiology; AGA: American Gastroenterology Association; BD-IPMN: branch-duct
type intraductal papillary mucinous neoplasm; CAR IFWG: Canadian Association of Radiologists Incidental Findings Working Group; EUS: endoscopic ul-
trasound; FNA: fine needle aspiration; IAP: International Association of Pancreatology; PCL: pancreatic cystic lesion.

4 Canadian Association of Radiologists’ Journal 0(0)



Endoscopic ultrasound can also be used to sample the
PCL wall and any other solid components.33,34 This may
improve diagnostic yield in addition to fluid aspiration, and is
another advantage afforded by EUS relative to MRI and
MDCT.

PCL Association With Malignancy

An important consideration driving concern and controversy
with regards to PCLs is their strength of association with
malignancy. This has implications for follow-up frequency

Figure 1. Fifty-year-old female with a 2 cm uncinate process cystic lesion (yellow circle), present since CT in 2007 and followed until 2019.
(A-C) Axial T2, axial T2 fat-saturated, and axial T1 post-gadolinium images from index MRI from August of 2015. (D-F) Axial T2, axial T2 fat-
saturated, and axial T1 post-gadolinium images from follow-up MRI May 2018. (G) Axial PV phase CT in 2019. The lesion demonstrated
septations with minimal enhancement and no nodules or worrisome features. No intralesional calcifications on CT. The differential
considerations were for a branch duct IPMN vs serous cystic neoplasm. No FNA was performed. MRI: magnetic resonance imaging; CT:
Computerized tomography; IPMN: intraductal papillary mucinous neoplasms; FNA: Fine needle aspiration.
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and duration, choice of modality, considerations around
intravenous contrast usage, healthcare costs, and patient
counselling.35 Earlier literature on branch-duct IPMNs
reported a high percentage of these to be malignant, for

example, a mean rate of malignancy including carcinoma
in situ of 25% and invasive malignancy of 15%.17 These
studies typically consisted of small patient cohorts ranging
from 17 to 60 in number.7-9,36-40 Many exclusively

Figure 2. Sixty-seven-year-old female with a PCL at the time of initial MRI in 2015 (yellow circle). (A-B) Axial T2 fat-saturated and MRCP
images fromMRI 2015. Interim FNA [prompted by increase in lesion size] performed in January 2017 demonstrated mildly elevated amylase,
normal CEA, and no malignancy. (C-E) Axial T2, MRCP, and axial T1 post-gadolinium images on MRI preceding FNA. (F-G) Axial T2 and
MRCP images on final follow-up MRI. As per the last clinical note, optimal follow up had been achieved as per CAR guidelines with absence of
worrisome features and due to patient age on the last follow-up (73 years). Recommended follow up with primary care provider. PCL:
Pancreatic cystic lesions; MRI: magnetic resonance imaging; FNA: Fine needle aspiration.
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reported malignancy rates for PCLs that had undergone
surgical resection which is likely a major source of se-
lection bias.7-9 These limitations may have contributed to
an overestimation of the association of PCLs with
malignancy.

More recent works examining larger patient cohorts have
found much lower incident rates of malignancy.41,42 A ret-
rospective, high-powered cohort study of 2034 patients with
PCLs and 6018 patients without PCLs imaged using mostly
MDCT across 10 years found a three-fold increased risk of
pancreatic ductal adenocarcinoma (PDAC) without increased

all-cause mortality in patients over 65 years of age; for patients
younger than 65 years, there was an association with increased
all-cause mortality.41 Incidence rate of pancreatic malignancy
was 0.7 cases per 1000 patient-years of follow-up.41 In another
study, long-term follow-up of 267 patients with incidental
PCLs smaller than 2 cm and greater than 0.5 cm for an average
of 8.6 years (median of 9.2 years) found 0.9 cases of pan-
creatic malignancy per 1000 patient-years of follow-up.42 This
was similar to patients without PCLs.

The role of improving imaging technology may be a
contributing factor to the increased incidence of PCLs. An

Figure 3. Seventy-two-year-old male. Initial PV phase CT in October 2016 (A) was performed for abdominal pain and elevated liver enzymes
demonstrated circumferential gallbladder wall edema, no cirrhosis, and a hypodense pancreatic lesion (yellow arrow) without evidence of
pancreatitis, for which imaging follow-up was recommended. Patient presented with pancreatitis and weight loss in May 2018 and found to
have pancreatic cancer. (B-E) Axial and coronal PV phase images demonstrate a hypoenhancing pancreatic neck/body mass (yellow circle) with
vascular encasement involving the splenic vein, portosplenic confluence, and superior mesenteric vein (SMV) (white arrows). (F-H) Axial
T2, axial T1 post-gadolinium, and MRCP radial images demonstrate distal pancreatic ductal dilatation (yellow diamond) with upstream abrupt
cut-off (yellow arrow) at the level of the mass.

Alwahbi et al. 7



Figure 4. Fifty-seven-year-old male with initial MRI in October 2016 demonstrating a 3.2 cm pancreatic cyst (yellow circle) with distal ductal
dilation (yellow diamond), meeting both worrisome features and high-risk stigmata (A-B, Coronal T2 and axial T2 images). EUS-guided FNA
showed atypical ductal epithelium/IPMN. Subsequently, the patient presented 12 months later with pancreatitis and jaundice. (C-D) Coronal
PV phase CT images demonstrate increased lesion size (yellow arrow), pancreatic and common bile ductal dilation (yellow diamond) with
biliary drain in situ, and vascular involvement (white arrows). (E-F) Endoscopic retrograde cholangiopancreatography (ERCP) was
performed for brushings and stenting, at which time atypical cells raised concern for malignancy. Following chemotherapy and Whipple’s
procedure, surgical pathology demonstrated IPMN with invasive carcinoma. MRI: magnetic resonance imaging; CT: Computerized
tomography; IPMN: intraductal papillary mucinous neoplasms; FNA: Fine needle aspiration; EUS: endoscopic ultrasound.
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analysis of 500 patients between 2005 and 2014 determined
newer versions of MRI software and hardware led to higher
numbers of PCLs being detected, in 30% of patients imaged
with older hardware and 56% of patients imaged with newer
hardware.3 The combination of increased PCL detection, and
recent evidence supporting relatively lower incidence of PCL-
associated malignancy, prompt the need to re-evaluate sur-
veillance strategies. Figures 1 and 2 are examples of PCLs
that remained stable for the duration of follow-up, with the
lesion in Figure 2 having undergone FNA which was neg-
ative for malignancy. Figure 3 highlights malignant trans-
formation of incidentally detected PCLs in patients who may
have benefited from surveillance imaging and early
detection.

The concept of a field defect refers to PCLs as background
parenchymal abnormalities that may predispose to future
alternate-site pancreatic malignancy.6 Multiple studies support
the field defect theory, including most recently a study by
Ikegawa et al43 that found a relationship with multifocal PCLs
and the incidence of PDAC synchronous with IPMNs.43 In-
stances of malignancy that subsequently developed were at a

separate location from the PCL that was being followed.42 A
consideration is whether decreased frequency of follow-up for
PCLs below 2 cm and increased follow-up frequency if PCLs
exceed 2 cm in size may help maximize utility of follow-up
examinations. Figure 4 provides an example of a PCL ex-
ceeding 3 cm in size accompanied by MPD dilatation >5 mm,
thereby meeting more than one revised Fukuoka guideline
worrisome feature. This was a case of surgically resected
IPMN found to contain invasive carcinoma.

PCL Guidelines and Surveillance
Strategies—Current and Future
Considerations

There exists no international nor interdisciplinary consensus
regarding the follow-up duration or criteria for cessation of
follow-up for small PCLs. This is emphasized in all major
published guidelines. There is considerable variability in the
most recent major guidelines, most notably with regards to
long-term surveillance.6 Set endpoints are only in a minority

Figure 5. Sixty-three-year-old female with history of idiopathic pancreatitis. Incidentally detected 8 mm PCL at the head (yellow circle)
without worrisome features or high-risk stigmata onMRI 2013, considered a BD-IPMN vs pancreatitis-related pseudocyst (A, MRCP radial).
Stable on MRI 2016 (B, MRCP radial). Lesion enlarged up to 2.0 cm by 2020 with worsened MPD dilatation up to 13 mm at the uncinate
process (yellow diamonds), most concerning for main duct IPMN (C-D, Coronal PV phase CT at uncinate process and body). Surgical
pathology confirmed IPMN with high grade dysplasia. PCL: Pancreatic cystic lesions; CT: Computerized tomography; IPMN: intraductal
papillary mucinous neoplasms; MPD: main pancreatic duct.
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Table 3. Key Incidental Pancreatic Cystic Lesion (PCL) Surveillance Recommendations of Major PCL Guidelines.

Criterion ACG [2018]5 ACR [2017]19 AGA [2015]20 CAR IFWG [2021]14 Europe [2018]15
IAP Revised Fukuoka
[2017]16

Size
stratification
(cm)

<1 <1.5 <3 0.5–2.4 <3 <1
1–2 1.5–2.5 ≥3 >2.4 3–4 1–2
2–3 >2.5 >4 2–3
>3 >3

Growth
threshold

3 mm to prompt
consideration
of EUS/FNA

For PCLs
<0.5 cm,
growth is
represented
by a 100%
increase in
long-axis
diameter; for
cysts >0.5 cm
and <1.5 cm, a
50% increase
in long-axis
diameter; and
for cysts
1.5 cm, a 20%
increase in
long-axis
diameter

Threshold not
defined

Threshold in longest
dimension and
development of
suspicious features
to warrant
gastroenterology
referral for EUS/
FNA consideration

≥5 mm/year ≥5 mm/2 years

Largest PCL
dimension
directs
surveillance
frequency

Surveillance
guidance

End surveillance
if patient is no
longer a
surgical
candidate

Variable by age
(in years): Less
than 65, 65–
79, 80 or
older

<3 cm without a
solid
component or a
dilated
pancreatic duct
= MRI for
surveillance in
1y and then q2y
for total 5y if
stable

Variable by age (in
years): 40–49, 50–
75, older than 75

Imaging
surveillance
until the
patient is not
fit for surgery
(regardless of
prior
pancreatic
resection
history),
which results
in lifelong
follow-up,
especially in
young
patients

PCLs <2 cm without
enhancing nodules,
wall thickening, or
lymphadenopathy,
with <5 mm main
pancreatic duct of
without abrupt
changes in diameter,
and a normal serum
CA 19–9, can be
followed up with
imaging

Reassess when
patient is
>75 years of
age with
application of
individualized
approach

End follow-up of
small PCLs
(less than
2.5 cm) after 9
to 10 years of
established
stability or at
age of 80 years

At least 2 high-risk
features, should
be examined
with EUS-FNA.

50–75y: No
concerning
features, then
CEMR with MRCP
within 1y; if stable,
follow-up
abbreviated MR
q2y for 5y or until
the patient reaches
age 75y; if a new
lesion discovered,
consider as new
index lesion

Follow-up determined
by dimension of
largest PCL; no
consensus on length
and interval of
follow-ups

(continued)
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of guidelines, for example, at 5 years and 10 years in the AGA
and ACR guidelines, respectively, despite some evidence for
long-term risk in developing pancreatic malignancy (Figure
5).6 A commonality of importance amongst guidelines is the
emphasis for ongoing follow-up in younger patients guided by
clinical factors as well as the incorporation of surgical can-
didacy.6 Table 3 summarizes the key features of surveillance
proposed by each major guideline.

Adaptation of the variability in guidelines on an institu-
tional or nation-wide basis would help locally navigate the
lack of consensus. The Canadian Association of Radiology
Incidental Findings Working Group recommendations for the
management of incidental pancreatic findings in adults pro-
vides the most recent applicable guidelines stemming from
collaboration between academia and community radiologists,
accounting for Canadian practice patterns, and factoring for
cost-effectiveness in the approach while respecting the goals
of highest patient care.14 Further exploration needs to be done
for standardization of age vs surgical candidacy-based end-
points for surveillance, which can impact allocation of limited
healthcare resources. Patient perspectives should be incor-
porated into local and national decision-making around sur-
veillance guidelines and revisions. For example, responses
from 109 international survey participants before and during
surveillance for PCLs demonstrated low psychological burden
in association with surveillance.44 Incorporation of age, sur-
gical candidacy, and lesion size in aggregate may help patients
and caregivers make joint decisions regarding length of im-
aging surveillance.

Amidst the lack of consensus and underlying potential for
confusion with guideline variability, there is also a question of
whether PCL surveillance clinically impacts patients in a
meaningful manner. Application of a Monte Carlo method
evaluating outcomes for 10 000 patients comparing surveil-
lance by two different guidelines (2017 International Con-
sensus Guidelines and 2015 AGA Guidelines) demonstrated
that the primary outcome of mortality related to PCLs (125

deaths) were vastly outnumbered by unrelated causes (1422
deaths).45 Meanwhile, application of the AGA guidelines
resulted in more missed malignancies while the 2017 Con-
sensus guidelines resulted higher cumulative costs as well as
more surgeries and imaging exams.45 A current randomized
clinical trial underway (ECOG-ACRIN Cancer Research
Group 2185) aims to compare the clinical impact of PCL
surveillance programs, namely the Fukuoka (high intensity
surveillance) and AGA (low intensity surveillance) guide-
lines, amongst 4606 asymptomatic patients with newly
identified PCLs ≥1 cm in diameter followed prospectively for
5 years.46 The results of this trial may be a key component of
future locally or nationally adapted guidelines.

Pancreatic cystic lesion surveillance guidelines would
benefit from an improved understanding of the added risk
for PDAC from a PCL relative to other independent risk
factors for PDAC. It is possible that some patients may
benefit from imaging follow-up of PCLs whereas others
with the same imaging characteristics may not benefit
based on their overall risk profile. More research is needed
to improve patient risk-stratification and optimize sur-
veillance strategies.

Conclusion

The last two decades have marked large strides on consensus
around the diagnosis, management, and surveillance of
PCLs. Major international consensus guidelines, however,
remain variable, particularly with regards to length of sur-
veillance follow-up and when to stop follow-up of inci-
dentally detected PCLs. Pancreatic cystic lesion association
with malignancy needs further study to clarify the true degree
of association and alternate-site predisposition to pancreatic
adenocarcinoma. Ongoing research is warranted targeting
surveillance efforts primarily at patients with greatest risk,
thereby minimizing excess follow-up of lesions that are
highly likely benign.

Table 3. (continued)

Criterion ACG [2018]5 ACR [2017]19 AGA [2015]20 CAR IFWG [2021]14 Europe [2018]15
IAP Revised Fukuoka
[2017]16

Follow-up
duration may
exceed 9–
10 years if
diagnosed
below the age
of 65 years

Discontinue
surveillance if no
change in the
characteristics
of the PCL after
5 years of
surveillance or if
the patient is no
longer surgical
candidate

40–49y: CEMR with
MRCP, then
abbreviated q2y
for 10y

ACG: American College of Gastroenterology; ACR: American College of Radiology; AGA: American Gastroenterology Association; BD-IPMN: branch-duct
type intraductal papillary mucinous neoplasm; CAR: Canadian Association of Radiologists; EUS: endoscopic ultrasound; FNA: fine needle aspiration; IAP:
International Association of Pancreatology; PCL: pancreatic cystic lesion References.
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Appendix

Abbreviations

ACR American College of Radiology
AGA American College of Gastroenterology
CAR Canadian Association of Radiologists
ESG European Study Group
EUS endoscopic ultrasound
FNA fine needle aspiration
IAP International Association of Pancreatology

IFWG Incidental Findings Working Group
IPMN intraductal papillary mucinous neoplasm
MCN mucinous cystic neoplasms
MPD main pancreatic duct
PCL pancreatic cystic lesion
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