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Abstract

Purpose of review Incidental pancreatic cysts are common, and management strategies
continue to evolve. This review summarizes diagnostic and management recommenda-
tions in older patients with these lesions based on guidelines and best clinical evidence.
Recent findings Diagnosis of cyst type has been enhanced with improved imaging and cyst
fluid analysis and visualization. Recent outcome studies indicate that certain cyst types
should be followed independent of patient age as long as certain criteria which are
reviewed are met.
Summary Differentiation of pancreatic cyst type is important as this dictates the need for
long-term follow-up. Because most cyst-related neoplasia occurs in older patients, sur-
veillance should continue within certain guidelines.
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Introduction

Pancreatic cystic lesions (PCLs) are common, and usu-
ally asymptomatic. They are incidental in 1 to 3% of
computed tomography (CT) examinations, and up to
15-20%MRI [1••, 2, 3]. They aremore frequent with age
approaching a prevalence of 8% in older adults, which is
generally defined as being ≥ 65 years of age (www.
pewsocialtrends.org) [4]. An autopsy study showed an
incidence of PCLs of 24% indicating that they are many
times asymptomatic [5]. The concern for malignant
transformation, and lack of data on the natural history,
led to variability for diagnosis and management. Recent
guidelines have helped establish somewhat of a stan-
dard of care, which includes long-term observation rath-
er than surgical intervention.

There is a need to improve identification of the cysts
which have a higher malignant potential which are the
mucinous pancreatic cystic lesions, and to a lesser extent,
cystic degeneration of neuroendocrine tumors and other

pancreas malignancies which are much less frequent
[6••]. Progression towards malignancy follows a low-
grade-to-high-grade neoplasia sequence, sometimes ac-
companied by symptoms that include abdominal pain,
nausea or vomiting, weight loss, jaundice, and acute
pancreatitis, as well as worrisome features of the cyst
itself which can be identified using different diagnostic
tools discussed below. This progression usually takes
years and also occurs as patients get older, so mu-
cinous cystic neoplasms in particular can be equated
to the “polyps” of the pancreas which can be targeted
for close follow-up and resection; thus, the window
of opportunity for potential curative resection and
prevention of invasive malignancy spans a broad
period [7]. The susceptibility for malignancy associ-
ated with PCLs in older patients is a reason to main-
tain surveillance, but it is also appropriate to discuss
when to discontinue it.

Types of pancreas cysts

Solid-pseudopapillary neoplasms are rare, usually unilocular, indolent, slow-
growing, and large at time of diagnosis, and affect females at an average age of
25 [8, 9]. Most patients undergo curative resection at time of diagnosis and do
not require long-term follow-up, so they do not represent a concern with older
age.

Serous cystadenomas are also more common in females. They are primarily
in the body and tail of the pancreas and are diagnosed at a median age of 60.
The characteristic central stellate scar on CT scan can be diagnostic but is only
found in about 30% of cases [10]. As long as patients are asymptomatic, they
require no intervention or follow-up because of their lack of malignant poten-
tial [11].

MCN almost exclusively affect females between the ages of 30 and 50, are
unilocular, usually in the body and tail of the pancreas, with a reported rate of
neoplasia of 12–29% and presence of carcinoma in situ of 5% [11]. Symptoms,
size, and morphology are used to determine resection which usually occurs
around age 50. This is usually curative, so follow-up in the elderly is typically
not required.

IPMN are diagnosed at an older age, and malignant transformation gener-
ally occurs at an even older age, which indicates that for themost part this PCL is
a concern of the elderly, and will be the focus of this review.

They are the most common mucinous neoplasms of the pancreas from the
main and side branches, or both, and the branch duct (BD-IPMN) type is the
one most frequently encountered. Studies indicate male predominance, with a
mean age of presentation of 65 years, and usually involve the head of the
pancreas, but they are frequently multifocal [12–15]. Four histological
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subtypes, gastric, intestinal, pancreatobiliary, and oncocytic, have been de-
scribed and are associated with degrees of aggresiveness [1••].

The incidence of malignancy in IPMN varies from 14–48% and is higher for
main duct IPMN. Invasive malignancy has been reported between 6–38%, but
is 89% when high-risk features such as jaundice, abnormal cytology, and cyst
mural nodules are present [16, 17•, 18]. These numbers likely reflect a referral
bias because there are likely many patients with undiagnosed and asymptom-
atic PCLs, including IPMN, who will never develop pancreas malignancy.Guidelines

A comprehensive review of the guidelines is beyond the purpose of this man-
uscript but they are mentioned in the context of surveillance strategies, and
summarized in Table 1. While some guidelines include most pancreas cyst
types, they generally bias towards mucinous cystic lesions of the pancreas
because of their potential for malignancy, and focus on size, abnormal fluid
cytopathology, and morphological anomalies of the cyst such as mural nod-
ules, the presence of papillary projections, and wall thickening as indicators of
malignancy. Surgical resection of most mucinous neoplasms used to be com-
mon, but subsequent knowledge about the natural history, and considerations
regarding morbidity associated with surgery changed this approach [21••].
Studies using the Sendai guidelines reported a sensitivity of 100% for predicting
high-grade dysplasia and pancreas ductal adenocarcinoma (PDAC) for BD-
IPMN, but specificity was low, between 23–31% [22, 23]. .The Fukuoka con-
sensus recommended different surveillance intervals based on IPMN size, cyst
characteristics, and incorporated the results of cyst fluid obtained by endoscopic
ultrasound-guided fine-needle aspiration (EUS-FNA) [12]. Comparisons be-
tween this and the Sendai guidelines showed similar clinical performance [12,
17•, 24]. The American Gastroenterological Association (AGA) focused on low-
risk cysts, anticipating that most mixed and main duct IPMN would undergo
surgery [7]. These guidelines recommended discontinuing follow-up after 5
years of cyst stability which has caused concern. This guideline was developed
as a general recommendation for all cysts, not just BD-IPMN, and was meant as
a general guide for practitioners of all specialties whomay encounter them, and
thus may have been misunderstood. The AGA guidelines were not superior to
the first Fukuoka guidelines in predicting advanced neoplasia in one study [25].
In another study, AGA guidelines were shown to have a low sensitivity of 62%
and specificity of 79%, but more importantly, 45% of high-risk IPMN would
have been missed applying them [26••]. Worrisome features and malignancy
may occur in IPMN well after the 5-year surveillance period, and with an
average life span of 78.6 years in the USA (www.cdc.gov/nchs), and 85 years
in Japan (www.who.int) the AGA guidelines are impractical for long-term
mucinous cyst surveillance [27].

The revised Fukuoka guidelines incorporated high-risk features including a
growth rate 9 5 mm every 2 years, but recommended caution about using cyst
size alone as a major indication for surgery [1••]. A recent study indicated that
the presence of an enhanced mural nodule had a sensitivity of 95%, and
specificity of 87% for invasive carcinoma using these revised criteria [28]. The
American College of Gastroenterology guidelines focused on MRI and
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endoscopic ultrasound (EUS) intervals according to cyst size, and incorporated
EUS ± FNA in most of the evaluation pathways [19•]. The American College of
Radiology (ACR) recommendations for management of incidental pancreas
cysts focused on frequency of repeat imaging and when to proceed with EUS
+ FNA according to cyst size [20]. The most recent European evidence-based
guidelines gave recommendations for all types of PCLs, and included relative
and absolute indications for surgery which may predict the presence of ad-
vanced carcinoma [6••, 29]. The guidelines have limitations regarding their
ability to establish a diagnosis, and predict malignant transformation or the
presence of cancer, somanagement needs to be personalized as discussed below
[30].

& Guidelines generally bias towards mucinous neoplasms which have the
highest malignant risk.

& They do recommend surveillance intervals which practitioners should
incorporate to their practice.

& Malignant cyst transformation usually occurs at an older age and after years
of surveillance so in adequate patients surveillance should be continued.

Diagnosis

A comprehensive and multi-specialty approach should be standard. This in-
cludes consideration of the patient’s family, personal, and clinical history; cross-

Table 1. Summary of current guidelines on cyst diagnosis, surveillance, and management

Revised
Fukuoka
[1••]

ACG [19•] ACR [20] AGA [7] EU [6••]

All pancreatic cysts included + + + +

Mucinous cysts only +

Defined high-risk featuresa + + +

Defined worrisome featuresb + +

Cyst growth rate + + + +

Cyst size cut-off for resection 9 40 mm

Main duct IPMN resection ≥ 10 mm ≥ 10 mm

Serum CA 19-9 + + +

MDB review +

Post-resection recommendations + +

Stop surveillance recommendation Not fit 9 75 y/o or
not fit

Stable 9 10 years
or 9 80 y/o

Stable 9 5 years Not fit

High-risk features: symptoms, jaundice, solid component, cyst mural nodule, main pancreas duct dilation 9 5 mm
aWorrisome features: cyst size ≥ 3 cm, cyst growth rate 9 2 mm/year, acute pancreatitis, thickened cyst walls, pancreas atrophy, abnormal
cytology
bACG American College of Gastroenterology, ACR American College of Radiology, AGA American Gastroenterological Association, EU European
evidence-based guidelines on pancreatic cystic neoplasms, MDB Multidisciplinary Board, y/o years old
+: mentioned in the guideline
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sectional imaging studies; cyst fluid analysis; and cytopathology. Differentiating
between malignant, mucinous, and non-mucinous cystic lesions is the most
important aspect as this dictates the need for long-term follow-up.

Dedicated pancreas enhanced CT andMRI establish an accurate diagnosis of
cystic lesions 9 60% of the time, and both are comparable at establishing
malignancy, 9 70% [1••]. Gadolinium-enhancedMRI withmagnetic resonance
cholangiopancreatography (MRCP) has better contrast resolution of character-
istics such as septations, nodules, and ductal communication, and avoids
radiation exposure which is a concern as patient’s are subjected to repeated
follow-up x-ray studies [20].

& EUS alone is not better than CT or MRI to establish the cyst type
& EUS-guided FNA enhances the ability to differentiate cyst types and de-

termine the presence of malignancy

EUS alone is not more accurate than CT orMRI in establishing the PCL type,
but EUS-guided FNA and cyst fluid carcinoembryonic antigen (CEA) has a
diagnostic accuracy of 80% at a cut-off of ≥ 192 ng/ml for differentiating
mucinous and non-mucinous cysts. A low CEA does not exclude a mucinous
neoplasm, and the CEA cannot establish the presence of malignancy [31, 32].
The revised Fukuoka guidelines recommend an endoscopic ultrasound in the
presence of worrisome features including cyst size ≥ 3 cm, the presence of an
enhancing mural nodule 9 5 mm, thickened cyst wall, main pancreas duct size
between 5 and 9 mm, change in the main pancreatic duct caliber, lymphade-
nopathy, elevated serum carbohydrate antigen 19–9, and cyst growth of more
than 5 mm over 2 years [1••]. Patients with features more significant than this
should be considered for surgical resection.

Some of the findings need to be interpreted with caution because morpho-
logical anomalies determined by EUS such as cyst size and even the presence of
amural nodulemay not be able to predict advanced neoplasia with confidence,
with reported sensitivity of between 32 and 74% and specificity of 49 to 91%
which, in part, reflects operator and equipment variability [31]. EUS-FNA
cytopathology has a reported sensitivity of 25 to 88%, and specificity of 9
95% for malignancy [33].

The cyst fluid can also undergo genetic mutational analysis.
Mucinous cystic neoplasms follow a dysplasia to carcinoma sequence,

which occurs over time, and allows for longitudinal follow-up. Kirsten rat
sarcoma viral oncogene homolog (KRAS) mutations occur in over 80% of
IPMNs, followed by GNAS mutations in 65%, and 97% when combined
[34]. While these two mutations are more likely to be present in the setting of
dysplasia, they are unable to establish the presence of high-grade dysplasia or
malignancy with confidence, so they may be most useful to confirm the
presence of a mucinous cyst [35•]. Studies of cyst fluid DNA analysis have
shown variable concordance with histopathology on surgical specimens and
may not be superior to CEA and KRAS [36]. Next-generation sequencing to
differentiate a mucinous from non-mucinous cyst has a sensitivity of 86–90%
and specificity of 75–100% and may improve the ability to diagnose advanced
neoplasia [26••, 37]. While TP53, PIK3CA, PTEN, CDKN2A, and SMAD4
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mutations aremore common in advanced neoplasia, they lack sensitivity as not
all advanced neoplasia express these mutations [35•, 38]. Despite the limita-
tions, DNA analysis can be helpful in clinical decision-making, including
proceeding with surgery as recommended by Singhi, et al. and others [26••,
34, 39].

A recent publication showed that endoscopic ultrasound-guided needle-based
confocal laser endomicroscopy (EUS-nCLE)wasmuchmore sensitive, specific, and
accurate for determining if a cyst was mucinous or not compared to CEA or
cytology [40•]. Image patterns obtained by EUS-nCLE were also accurate to
differentiate cystic neuroendocrine tumor, solid-pseudopapillary neoplasm, and
serous cystadenoma, as well as suggesting malignant transformation of IPMN
particularly, so this technology merits further consideration. The incidence of
adverse events was 4.9%,mostly post-procedure associatedmild acute pancreatitis,
a concern for any procedure that invades the pancreas.

Table 2 describes molecular and EUS-nCLE characteristics of different cyst
types.

Risk of malignancy due to pancreatic cystic lesion in the elderly

Patients with an IPMNover the age of 65 are a higher risk group formalignancy.
Generally,main duct IPMN should be considered for resection at any age group,
with an alternative for close follow-up if G 9 mm in size. Predicting malignancy
in BD-IPMN is more difficult, but there is some guidance regarding the risk of
malignant transformation, patient survival, and other factors to consider for
continuation of surveillance [41].

The presence of jaundice, an enhancing mural nodule ≥ 5 mm, main
pancreas duct 9 10 mm, and positive EUS-FNA cytology strongly indicates

Table 2. Molecular and endomicroscopy findings of selected pancreatic cysts

BD-IPMN M-IPMN MCN SCA SPN
KRAS +++ ++ +++ - -

GRAS ++ +++ + - -

TP53, PIK3CA, PTEN,
CDKN2A, SMAD4

Advanced
neoplasia*

Advanced
neoplasia*

Advanced neosplasia* - -

VHL - - - +++ -

CTNNB1 - - - - +

EUS-nCLE Papillary
fronds

Papillary
fronds

Epithelial bands with
inflammatory cells

Fern pattern
vascularity

Trabecular
pattern

BD-IPMN, branch-duct intraductal papillary neoplasm; M-IPMN, main duct IPMN; MCB, mucinous cystic neoplasm; SCA, serous
cystadenoma; SPN, solid-pseudopapillary neoplasm; KRAS, Kirsten rat sarcoma viral oncogene homolog; GNAS, guanine
nucleotide binding protein, alpha stimulating; TP53, tumor protein p53; PIK3CA, phosphoinositide 3-kinase, catalytic, alpha
polypeptide; PTEN, phosphatase and tensin; CDKN2A, cyclin-dependent kinase inhibitor 2A; SMAD4, drosophila protein,
mothers against decapentaplegic (Mad) and the Caenorhabditis elegans protein (Sma) homolog 4; VHL, von Hippel-Lindau;
CTNNB1, catenin beta 1; EUS-nCLE, endoscopic ultrasound-guided needle-based confocal laser endomicroscopy

+: less likely to be present; +++ more likely to be present; *advanced neoplasia: mural nodule, dilated main pancreas duct 9 9 mm,
jaundice, growth 95 mm/2 years
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malignancy and patients should undergo surgery if the patient is a candidate
[1••, 4, 19].

Only the opinion based ACR guidelines have age based recommendations.
These include stopping surveillance for incidental cysts G 15 mm if stable over
10 years in patients between 65 and 79 years of age. Discontinuing surveillance
after 10 years for stable BD-IPMNbetween 20 and 25mm for any age groupwas
also recommended, but EUS + FNA was suggested for larger or faster growing
lesions. The recommendation was to stop surveillance at age 80, except for
patients with a new diagnosis of an incidental PCL close to this age group,
where discontinuation of surveillance was recommended if cyst stability was
confirmed on two MRIs over a 2-year span [20].

Studies show that cysts grow slowly, over years [41, 42]. While this alone
does not necessarily indicate malignant transformation, rate of growth and
other cyst changes can trigger more invasive testing such as EUS + FNA, and
even surgery. Rate of growth of BD-IPMN 9 2 mm increases the likelihood of
high-risk features in the cyst regardless of age and should be managed accord-
ingly [1••, 43•, 44].

A comprehensive medical history is important, and needs to be updated
frequently. Studies indicated that subjects with IPMN and a family history of
PDAC in first, and even second-degree relatives had a risk of developing IPMN
associated PDACof 11 to 17%, comparedwith 2 to 3%when therewas no family
history [45, 46].

& A family history of PDAC should be obtained and updated because studies
show increased risk of malignant transformation in subjects with IPMN
and a family history of PDAC.

The impact of a Markovmodel for management of asymptomatic MCN and
BD-IPMN (assuming that main duct IPMN would undergo surgery) was devel-
oped utilizing 3 strategies [47]. Strategy 1 was watch and wait. The 2nd strategy
was surgical resection as long as they were operative candidates. This was
determined by a self-developed surgical risk score that consisted of age,
surgical risk based on ASA score, size of the lesion, and its location. In strategy
3 all patients underwent endoscopic ultrasound, and EUS + FNA for cytology
and to determine the CEA level. Surgical resection was the least expensive
strategy, but was not favored even with the lowest surgical risk score regarding
quality-adjusted life years. EUS + FNA was the most cost-effective most of the
time. Interestingly, if the probability that the PCL was mucinous was low the
watch and wait strategy was the most cost-effective. Not surprisingly, this
approach also became the preferred strategy with increasing patient age, and
in patients with a higher American Society of Anesthesiologists score probably
reflecting age related comorbidities, and concerns about surgery. However, this
study did not focus particularly on age.

Comorbidities are common with PCL, and especially IPMN as they
occur in an older population, so the impact of these should also be
considered when performing PCL surveillance. A large registry study
used the Charlson Comorbidity Index (CCI) as a predictor of comor-
bidity associated mortality in a group of patients with a pancreas cyst,
and estimated cancer mortality related to the PCL or another cause [48].
Patients were classified into four profiles: (1) Low-risk patient with low-
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risk cyst, (2) Low-risk patient with high-risk cyst, (3) High-risk patient
with low-risk cyst, and (4) high-risk patient with high-risk cyst. Cyst size
≥ 3 cm, main duct dilation, and a CCI ≥ 3 constituted the high-risk cyst,
and high-risk patient cohort, respectively. There were 1800 asymptomatic
PCLs, and 43 (2.8%) PDAC-related deaths over the study period of 5.7
years. Median time to diagnosis of PDAC was 0.6 years, and 79% were
due to malignant cyst degeneration. In the other 21% PDAC occurred at
a site separate from the PCL so deemed unrelated. Low-risk cyst charac-
teristics had a 5-year mortality due to PDAC of 0.1% in the low-risk
patient group, and 0.3% in the high-risk patient group. High-risk cyst
characteristics had a 5-year PDAC mortality of 7.2% in the low-risk
patients, and 6.5% in the high-risk patient group. Mortality from non-
PDAC causes was 8.1 to 10.7% in the low-risk cohort according to low
or high-risk cyst characteristics, respectively. Mortality from other causes
beyond PDAC was 38.8 to 46% in high-risk patients according to they
had low- or high-risk cyst characteristics, respectively. This study dem-
onstrated that risk of death was unrelated to PDAC the majority of the
time, even with high-risk feature pancreatic cysts, underscoring that
mortality-associated comorbidities are more significant than having the
PCL. This needs to be considered when subjecting patients to invasive
diagnostics such as EUS, as well as the morbidity- and mortality-
associated with surgical resection. While the high-risk cyst features were
limited to cross-sectional imaging findings of cyst size and the presence
of main pancreas duct dilation in this cohort, and did not include EUS
+ FNA findings, another long-term study of patients with PCLs evaluated
by EUS reported a G 1% risk of pancreas cancer in cysts with low-risk
features [27].

& Mortality frommalignant transformation of pancreatic cysts is low even in
subjects with high-risk cyst features.

& Most patients will require follow-up only.
Treatment

For now, surgical resection is the only curative intervention for mucinous cystic
lesions. The region with the highest risk of neoplasia should be resected first
[1••]. Unfortunately, morbidity is 40%, and surgical mortality rate at high-
volume centers is around 2% [49]. Disease may recur so long-term follow-up
with MRI/MRCP is recommended for IPMN [50].

EUS-guided cyst ablation utilizing ethanol with or without paclitaxel
achieves resolution in 33 to 79% of patients with remarkably low related
adverse events in expert hands [31]. .The lack of complete cyst obliteration,
need for continued monitoring, potential for neoplastic progression, difficulty
to detect neoplasia by EUS after treatment, and the possibility of increased
adverse events with less experienced endoscopists are concerns. However, this
may become an option for patients who have a higher risk mucinous pancreas
cyst and are not good surgical candidates. The results of a EUS-guided cyst
ablation study with paclitaxel and gemcitabine using enhanced patient selec-
tion criteria are awaited (CHARM II, ClinicalTrials.gov Identifier:
NCT03085004).
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Patient evaluation

The majority of the patients are seen in the Pancreas Clinic at The Ohio State
UniversityWexnerMedical Center (OSUWMC), wheremechanisms are in place
to expedite consultations for patients with concerning clinical presentation such
as jaundice, weight loss, or significant imaging findings. The complete medical
history, and imaging review with a staff radiologist, is performed. The Pancreas
Clinic Coordinator organizes this pre-visit. At OSUWMC a Multidisciplinary
Board (MDB) consists of gastroenterologists, pancreatologists, endoscopists,
pancreas surgeons, specialty radiologists, and others who meet once a week.
Case presentations lead to discussions and a consensus on treatment strategies,
including surveillance, more invasive diagnostic testing, proceeding with sur-
gery, and discontinuing surveillance. This multidisciplinary approach has been
recommended for patients with pancreas disease [51, 52].

For asymptomatic PCLs G 10mmwithout worrisome features a follow-up in
Pancreas Clinic and byMRI/MRCP is recommended in 1 year, and if stable, it is
repeated in 2 years. PCLs 10–20 mm are discussed in the MDB and EUS is
almost always recommended. Cyst fluid is sent for CEA and lipase levels, next-
generation sequencing, and nCLE. Serous cystadenomas are not followed un-
less the patient exhibits symptoms. Symptomatic patients will undergo the
above regardless of cyst size and will see a pancreas surgeon in consultation.
Cyst growth 9 2 mm per year, and with worrisome features will undergo repeat
MRI/MRCP and/or repeat EUS at shorter intervals, usually 3 to 6 months, and
may be referred to pancreas surgery consultation. Cyst fluid samples with
genetic mutations will also undergo surgery evaluation regardless of symptoms.
For patients between 65 and 75 years of age the protocol is individualized, but
generally applied as described if the patient is able to undergo surgery and has a
life expectancy of over 5 years. After 75 years, re-evaluation of cyst and patient
characteristics, including a family history of PDAC, occurs in the MDB, and
discontinuing surveillance may be recommended. A follow-up consensus rec-
ommendations is conveyed to the patient and referring physicians (see Fig. 1).

Discussion

The incidental finding of PCLs is likely going to increase at least numerically as a
reflection of the population growth. A comprehensive history is important to
determine potential etiologies, and a family history of pancreas neoplasia for
risk stratification. It is important to adequately classify PCLs, and particularly
determine if they are non-mucinous, mucinous, or cystic degeneration of
neoplasia. Adoption of reporting standards for findings on cross-sectional
imaging and by EUSwill help improve identification of high-risk features which
should guide management. The use of advanced diagnostic strategies including
genetic analysis, EUS-nCLE, and contrast-enhanced endoscopic ultrasound
where available should become more common to help guide management.
Their use will need to be weighed against procedural risks including acute
pancreatitis, and the costs and anxiety associated with surveillance.

Published guidelines differ in their appreciation of high-risk stigmata and
follow-up intervals, but set reasonable standards. It is recommended that those
taking care of patients with PCLs become acquainted with them, and high-
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volume centers should develop strategies along the lines of what has been
discussed here. Ultimately, for most patients the clinical significance of having
a pancreas cyst will relate to appropriate risk stratification including cyst malig-
nant potential, the patient’s current medical status, and life expectancy. The
decision to observe, obtain more cyst fluid data by EUS-FNA or to resect must
be individualized. Medical decision-making should not rely on a single criteria,
and, except for the presence of high-risk stigmata in patients in good health,
requires a comprehensive and multidisciplinary approach that should include
the patient, patient’s family, and potential for long-term survival. The physical
and mental morbidity related to long-term follow-up, and the costs need to be
studied further, especially since the available data indicates that the risk of dying
as a result of malignant transformation of a PCL is low [53].

Members of the health care community are encouraged to remember the
phrase Primum non nocerewhenmaking decisions about interventions and long-
term follow-up. As most of the PCLs will be IPMN, in “younger” older patients,
arbitrarily between 65 and 75, surveillance according to the recommendations
discussed above can be performed. This is the age group with the highest
incidence of PDAC, and appropriate for continued surveillance. For patients
older than that surveillance should be tailored according to life expectancy and
ability to undergo a major operation.

Endoscopic treatment of PCLs may change the paradigm of treatment in the
future, so this recommendation will need to be revised as more information
becomes available.

Conclusion

IPMN, especially of the branch duct type is the most common pancreatic cystic
neoplasm. Guideline variability should be recognized but there are important

Fig. 1. A proposed algorithm for pancreatic cyst surveillance in older patients. Algorithm proposal for pancreatic cyst surveillance in
older patients. Practitioners are cautioned to individualize care as much as possible. MRI magnetic resonance imaging, MRI/MRCP
MRI with magnetic resonance cholangiopancreatography, EUS-FNA endoscopic ultrasound-guided fine-needle aspiration, MDB
Multidisciplinary Board, CEA carcinoembryonic antigen, EUS-nCLE endoscopic ultrasound-guided needle-based confocal laser
endomicroscopy, NGS next-generation gene sequencing.
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recommendations that must be considered in practice. Most PCLs can be
followed by serial imaging, but there are enhanced diagnostics which should
be considered as they may help differentiate a mucinous and non-mucinous
cyst, or a malignant to a non-malignant cystic lesion, potentially saving the
patient the morbidity, stress and concern, and treatment-related complications
for a lesion that does not need to be followed or removed. For this reason,
referral to a center with expertise on pancreas disease is recommended.
The presence of comorbidities and life expectancy need to be incorpo-
rated into the medical decision-making regarding long-term follow-up
and interventions.
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