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Abstract

A pancreatic cystic lesion (PCL) is a collection of fluid in the pancreas, which is often diagnosed incidentally during abdomi-
nal imaging, and often poses a diagnostic and therapeutic challenge. PCLs not only have diverse histological and imaging 
appearances but also differ in clinical presentation, biologic behaviour, growth pattern, and risk of malignancy. Apart from 
their diagnosis, the management of PCL is also multifactorial, which takes into consideration risk of malignancy, cost of cyst 
analysis, cyst surveillance, anatomic location of the cyst, the patient’s age, and overall health status. Although guidelines 
exist for surgical and conservative management, each case needs to be tailored to malignant risk, surgical risk, and life ex-
pectancy in mind. This would thereby reduce both the monetary and non-monetary burden on patients. In this review, we 
aim to provide insight into the various recent advances in the diagnosis and management of PCL.

Streszczenie

Zmiana torbielowata w trzustce (PCL) to zbiornik płynu, który często jest diagnozowany przypadkowo podczas obrazo-
wania jamy brzusznej. Nierzadko stanowi on wyzwanie diagnostyczne i  terapeutyczne. Zmiany torbielowate różnią się 
między sobą wynikami badań histologicznych i obrazowych, a także obrazem klinicznym, cechami biologicznymi, wzor-
cem wzrostu i  ryzykiem nowotworu. Postępowanie w PCL jest wieloczynnikowe, uwzględnia ryzyko złośliwości, koszty 
analizy torbieli, kontrolę nad torbielą, jej lokalizację anatomiczną, wiek i ogólny stan zdrowia pacjenta. Chociaż istnieją 
wytyczne dotyczące postępowania chirurgicznego i zachowawczego, każdy przypadek musi być rozpatrywany indywidu-
alnie z uwzględnieniem ryzyka złośliwości, ryzyka chirurgicznego i średniej długości życia. W ten sposób zmniejszyłoby 
się obciążenie pacjentów – zarówno finansowe, jak i innego rodzaju. Autorzy przedstawiają najnowsze informacje dotyczące 
postępów w diagnostyce i leczeniu PCL.

Introduction

A pancreatic cystic lesion (PCL) is a collection of 
fluid in the pancreas, which often presents a therapeu-
tic and diagnostic challenge. Pancreatic cystic lesions 
are broadly classified as non-neoplastic and neoplastic 
cystic lesions. Neoplastic lesions are further broadly 
subcategorised into mucin-producing and non-mu-
cin-producing [1]. The majority of cystic pancreatic 
lesions are incidental findings in patients undergo-
ing abdominal imaging performed for unrelated rea-
sons. The prevalence of such incidental lesions is ap-
proximately 2.5%, and their frequency increases with 
age to as much as 10% in those aged ≥ 70 years [2]. 

A  non-malignant pseudocyst is the most common 
cystic lesion and is noted in individuals with a  his-
tory of pancreatitis. In high-risk populations with 
a family history of pancreatic cancer or a hereditary 
predisposition to malignancy, non-pseudocyst cystic 
lesions may be identified in as many as one-third of 
patients [3]. Cystic pancreatic lesions have diverse 
histological and imaging appearances, and they also 
differ in clinical presentation, growth pattern, and 
risk of malignancy [3]. Patients with pancreatic cysts 
have an increased risk of pancreatic malignancy com-
pared with the general population (relative risk: 22.5,  
95% CI: 11.0–45.3) and the risk increases with the size 
of the cyst [3, 4]. The classic example of a non-mucin-
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producing cystic neoplasm is a  serous cystadenoma. 
Papillary cystic neoplasms (e.g. solid pseudopapil-
lary tumours) and cystic pancreatic neuroendocrine 
tumours are additional examples. Thus, the manage-
ment decision for a  pancreatic cyst, whether to per-
form conservative or surgical resection, takes into 
consideration the risk of malignancy, the cost of cyst 
analysis, cyst surveillance, the anatomical location of 
the cyst, the patient’s age, and overall health status 
[1]. A  recent review suggests that the mortality rate 
from pancreatic resection for pancreatic cyst is 2.1% 
with a  morbidity rate of 30%, which highlights the 
importance of appropriate management decisions 
and tailored therapy, despite the guidelines [5]. In 
this current review, we aim to provide an insight into 
the pathogenesis, clinical features, and management 
of various cystic pancreatic neoplasms (Table 1). The 
first step in evaluating a cyst is to perform magnetic 
resonance imaging (MRI) with magnetic resonance 
cholangiopancreatography (MRCP) to further evalu-
ate the cyst if not already done. A dedicated pancre-
atic protocol computed tomography (CT) scan is an al-
ternative for patients who are unable to undergo MRI/
MRCP. The use of MRI and CT helps to identify the 
pancreatic cyst with an accuracy of 40–90% for MRI 
and 40–81% for CT [6]. Endoscopic ultrasound (EUS) 
has also been recommended as a part of the imaging 
modality because it helps to identify pancreatic cystic 
neoplasms (PCN) with features that should be consid-
ered for surgical resection, but it cannot explain the 
exact type of PCN. Contrast-enhanced EUS (CH-EUS) 
helps in evaluating the mural nodule, vascularity, or 
septations, which helps to see any malignant transfor-
mation. EUS-fine needle aspiration (FNA) improves 
the diagnostic accuracy and helps to differentiate mu-
cinous from non-mucinous PCN, as well as malignant 
from benign PCN.

Epidemiology

The incidence of pancreatic cysts in the US is esti-
mated to be between 3% and 15% [7]. Another large 
study from the US that reviewed around 25,000 re-
cords of radiological, surgical, and pathological re-
ports revealed the incidence rate of pancreatic cystic 
lesions to be 1.2%. Of the 49 cysts resected in this 
study, half were asymptomatic lesions. Twenty-nine 
percent of the resected cysts were classified as benign, 
51% as premalignant, and 20% as malignant [8, 9]. 
Pancreatic cysts are detected in approximately 2.4% 
of patients who undergo abdominal imaging with 
multidetector-row CT or MRI for unrelated reasons 
[10]. Pancreatic cystic neoplasms account for more 
than 50% of pancreatic cysts, even in patients with 
a  history of pancreatitis [8, 11]. In another case se-
ries involving 212 patients, 37% had asymptomatic 
lesions. Of these incidental pancreatic cystic lesions, 
42% were premalignant, and 17% harboured in-situ 

or invasive cancer [12]. These data demonstrate that 
a significant percentage of neoplastic cysts are discov-
ered incidentally [13].

Intraductal papillary mucinous neoplasm 
(IPMN)

Intraductal papillary mucinous neoplasms are 
cystic lesions (typically ≥ 1.0 cm) lined by intraductal 
dysplastic epithelium, which secrete excessive mucin, 
causing cystic dilation of the pancreatic ducts (PDs) 
[14]. IPMN on the basis of involvement of the PDs are 
classified as main duct IPMN (MD-IPMN), branch 
duct IPMN (BD-IPMN), or mixed variant IPMN in-
volving both the main PD and its side branches [14]. 
IPMN also have various histological subtypes, such 
as: gastric, intestinal, pancreatobiliary, and oncocyt-
ic. BD-IPMN are usually of the gastric type, which is 
MUC5AC positive, is low grade, and only a small pro-
portion turn into carcinoma. Main duct IPMNs usu-
ally have intestinal-type epithelium and a  large and 
complex invasive property [15]. Progression to cancer 
can occur in all morphologic variants of IPMN. The 
survival rates are worse if progression occurs from 
invasive adenocarcinoma originating in gastric-type 
IPMNs, when compared to other types of IPMNs. 
Intestinal-type histology is found more frequently 
in MD-IPMN and is associated with intermediate 
to high risk of dysplasia and is therefore thought to 
cause more aggressive disease than gastric-type his-
tology [16, 17]. The oncocytic type has papillae with 
oncocytic cells and is MUC6 positive [18, 19]. The on-
cocytic type is large and has a less invasive property, 
and it gets a clinical diagnosis of cystadenocarcinoma 
but has a good prognosis. The pancreatobiliary type 
is the least common, and it is also referred to by some 
as a high-grade version of the gastric type. The risk 
of progression of IPMN does not decrease even after 
resection, so investigations such as CT, MRCP/EUS, 
physical examination, and blood tests for tumour 
markers and glycohaemoglobin twice a  year in pa-
tients with IPMN, even if they have undergone resec-
tion, are recommended [20]. All types of IPMN have 
a risk of developing PDAC more with BD-IPMN than 
with MD-IPMN [21].

IPMNs usually occur in the seventh decade of life 
and occur more frequently in males, with the highest 
male-to-female ratio of 3 : 1 seen in the Asian popula-
tion [13, 22]. Although the true incidence of IPMNs is 
unknown, they are reported to be the most common 
PCN. IPMNs account for approximately 1% to 3% of 
pancreatic exocrine neoplasms and 20% to 50% of 
all PCNs [23, 24]. The site of occurrence of main duct 
IPMN is often the pancreatic head (> 50% of the time), 
whereas BD-IPMN is often multifocal, with 21–41% 
of those with BD-IPMNs having a multifocal disease, 
with > 2 cysts of various sizes throughout the pan-
creas [23]. BD-IPMNs are usually asymptomatic when 
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small with no calcification and no common capsule. 
A  cross-sectional study by Capurso et al., involving 
390 patients, demonstrated that history of diabetes 
(especially with prior insulin use), chronic pancreati-
tis, and family history of pancreatic adenocarcinoma 
might increase the risk of IPMN development [25]. 
BD-IPMNs are more inactive, with a mean frequency 
of malignancy and invasive carcinoma around 25% 
and 18%, respectively, compared with 61% and 43% 
in MD-IPMN [23].

Symptomatic patients present with nonspecific 
symptoms such as abdominal pain, malaise, nausea/
vomiting, and weight loss, whereas those with in-
vasive carcinoma present with weight loss, diabetes 
mellitus, and/or painless jaundice [26, 27]. Laboratory 
investigation involves analysis of cyst fluid and esti-
mation of carcinoembryonic antigen (CEA)/CA – 19 
[28, 29]. IPMNs have clear, viscous fluid on physical 
examination (indicated by positive “string sign”) and 
an elevated CEA > 192 ng/ml (CEA has a sensitivity of 
73%, specificity of 84%, and accuracy of 79% in dif-
ferentiating mucinous from non-mucinous pancreatic 
cystic lesions). Serum CA 19-9 and CEA do not help in 
differentiating between benign and malignant muci-
nous cysts of the pancreas [30]. A study by Wu et al. 
involving DNA analysis of IPMNs revealed that 66% 
contained a  GNAS mutation, 81% KRAS, and 51% 
both GNAS and KRAS [30]. Imaging techniques such 
as EUS are increasingly used to differentiate the types 
of IPMNs and in treatments such as intracystic injec-
tion of ethanol or ethanol/paclitaxel for cyst ablation 
[31]. EUS is used for the detection of mural nodules 
and invasive nature, as well as for detecting malignant 
characteristics. EUS-guided needle aspiration can be 
useful for obtaining the fluid CEA, amylase levels, 
and cytology of the cyst [32]. In centres with high 
expertise a  combination of EUS-FNA and cytologi-
cal interpretation helps to identify small BD-IPMNs 
[32, 33]. In a  recent investigation it was shown that 
preoperative FNA-EUS is not associated with gastric 
or peritoneal cancer seeding. According to one meta-
analysis, EUS-FNA accurately diagnosed IPMNs 72% 
of the time [34, 35]. 

The Sendai Guidelines from 2006, expanded in 
2012 (now called the Fukuoka Guidelines), for the 
management of IPMN stated that surgical resection 
is the recommended modality for MD-IPMN when 
the pancreatic duct (PD) diameter is > 10 mm [36]. 
These guidelines also recommend resection of sus-
pected BD-IPMN with cyst size > 3 cm or cyst size 
< 3 cm and the presence of mural nodules, dilation 
of the main PD > 6 mm, thick irregular wall, thick 
septa, and solid nodules identified on imaging [37]. 
A  recent meta-analysis by Yamao et al. showed that 
the Sendai Consensus Guidelines had a  low PPV 
(11–52%) but a  high NPV (90–100%) for predicting 
malignancy in BD-IPMN [38]. Because the manage-
ment of BD- IPMN is challenging, due to its less ag-

gressive progression, imaging follow-up through CT/
MRI is necessitated based on the size of the lesion. BD-
IPMN smaller than 1 cm are evaluated annually, those 
measuring 1–2 cm are evaluated every 6–12 months, 
and those measuring 2–3 cm are imaged at intervals 
of 3–6 months [37]. The absolute criteria for surgi-
cal resection of BD-IPMN include jaundice, cytology 
positive for high-grade dysplasia or cancer, and the 
presence of contrast-enhanced mural nodule > 5 mm 
or solid mass. The relative indications for surgical re-
section include growth rate of 0.5 mm/year, increased 
serum CEA 19-9 level, main pancreatic ductdiameter 
between 5 mm and 9.9 mm, cyst diameter > 40 mm, 
symptoms such as new onset diabetes, mural nodule 
< 5 mm. Patients with IPMN and with no indication 
for surgery should undergo a  6-month follow-up in 
the first year, and then yearly follow-up is required. 
Patients undergoing partial pancreatectomy for IPMN 
require lifelong follow-up. Several studies have shown 
increased risk of malignancy ranging from 12–47% if 
the cyst size in IPMN is over 30 mm [39]. With regards 
to the prognosis, for patients with resected non-in-
vasive IPMN, the 5-year survival rate is 90% to 95%. 
Whereas, for patients with IPMNs with an associated 
invasive carcinoma, the 5-year survival rates are re-
ported to be between 36% and 60% [27]. Postopera-
tively patients need yearly follow-up evaluations of 
benign IPMNs and imaging follow-up in addition to 
measurement of serum markers (CEA and CA19-9) 
after resection of invasive IPMN, according to the In-
ternational Association of Pancreatology [37, 40, 41]. 
5 Extrapancreatic neoplasm is common in 20–30% of 
patients with IPMN; these include neoplasm of GIT, 
skin, breast, renal cell, thyroid, and prostate malig-
nancies [42]. HGD, positive margins of the resected 
tissue, and family history are predictors for its recur-
rence. With respect to family history, He et al. found 
that patients with a family history of pancreatic can-
cer develop recurrence after resection of non-invasive 
IPMN (23% vs. 7%, p < 0.05), and family history was 
the pre-operative predictor of recurrence [43].

Serous cystic tumours (SCN)

Serous cystic neoplasm is benign, and no deaths 
are recorded due to dissemination/malignant behav-
iour of SCN; specific mortality due to SCN is nearly 
zero [44, 45]. They are cystic tumours that are histo-
logically composed of cuboidal, glycogen-rich epi-
thelial cells. They are filled with serous fluid and are 
classified according to the degree of dysplasia, as ei-
ther serous cystadenoma (SCA) or serous cystadeno-
carcinoma (SCAC) [46–48]. SCN is more common in 
women, and patients are usually diagnosed during 
the fifth or sixth decade of life [49]. They account for 
approximately 16% of resected pancreatic cystic tu-
mours and are most common in the body or tail of 
the pancreas but can involve the entire organ [50, 51]. 
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Up to 90% of patients with von Hippel-Lindau syn-
drome have been reported to develop SCN [50]. Se-
rous cystadenomas can be divided into microcystic, 
honeycomb, and oligocystic/macrocystic forms [52].

On CT a central fibrous scar with calcification can 
be seen in up to 30% of these lesions and is pathog-
nomonic for SCNs [53, 54]. Microcyst is seen in 70% 
cases; they appear solid or show macrocavities, and 
can be confused as mucinous cystic neoplasm (MCN) 
on CT. They appear as multiple cysts (> 6) and each 
measuring < 2 cm in diameter [50]. The honeycomb 
pattern is seen in 20% of patients and shows multi-
ple small cysts that appear as solid masses on CT and 
maintain high signal intensity on T2-weighted MRI 
[50]. The oligocystic (macrocystic) pattern is the least 
common (< 10%) and can be difficult to distinguish 
from MCN based on MRI or CT [55]. The absence of 
communication on imaging with the pancreatic duct 
helps in the differentiation of MCN and SCN from 
IPMN [56]. Needle-based confocal laser endomicros-
copy (nCLE) is an emerging imaging technique per-
formed during EUS-FNA and provides real-time im-
ages of the internal structure of the pancreatic cyst 
[57–59]. In the CONTACT study by Napoléon et al., 
a  superficial vascular network pattern was used to 
identify SCA with a sensitivity of 69%, a specificity of 
100%, positive predictive value of 100%, negative pre-
dictive value of 82%, and accuracy of 87%. CEA levels 
are low in patients with SCA [60, 61]. In a study of 450 
patients, van der Waaij et al. revealed that CEA levels 
below 5 ng/ml suggested an SCA or pseudocyst (PC) 
with 50% sensitivity and 95% specificity [62]. The size 
of 60% of SCNs is stable, and the remaining 40% in-
crease in size, but the growth is slow and new onset of 
symptoms are rare [63].

Management in the form of surgical resection is 
indicated only if the lesion is > 4 cm in size, the pa-
tient is symptomatic, and if there is uncertainty with 
regard to the nature of the cyst [60, 64, 65]. Follow-
up imaging in a non-resected patient is controversial 
with regards to the length of time; some studies sup-
port follow-up for up to 2 years [66]. In patients who 
have had a  surgical resection, postoperative surveil-
lance is unnecessary, unless histology showed SCAC 
[66].

Mucinous cystic neoplasm (MCN)

Mucinous cystic neoplasms are premalignant or 
malignant cysts forming epithelial tumours of the 
pancreas, which are histologically composed of co-
lumnar, mucin-producing epithelium with an under-
lying ovarian-type stroma, which is a unique finding, 
and some authors consider it as a prerequisite for diag-
nosis [67]. MCN are more common in women (> 95%) 
and are usually located in the distal pancreas (> 95%), 
with a  peak incidence in the fifth decade [68–71]. 
They can arise from the neck, body, or tail of the pan-

creas [23]. The World Health Organisation has clas-
sified MCN into three stages: benign (adenomatous), 
low-grade malignant (borderline), and malignant 
(carcinoma in situ and invasive) [72]. 

Imaging techniques such as CT reveal the pres-
ence of septae, which are better visualised on T1-
weighted images with intravenous gadolinium ad-
ministration. The cysts have high signal intensity on 
T2-weighted images, and in 15% of cases, peripheral 
eggshell calcifications may be found on CT, which 
indicates an increased likelihood of invasive cystad-
enocarcinoma [73–75]. Cyst fluid analysis with CEA 
level ≥ 480 ng/ml combined with viscosity > 1.6 has 
also been shown to predict mucinous cysts accurately. 
Higher levels of CEA (i.e. > 800 ng/ml) have revealed 
98% specificity, 48% sensitivity, and 79% accuracy 
in differentiating mucinous cystadenoma (MCA) or 
mucinous cystadenocarcinoma (MCAC) from SCA or 
PC (pseudocyst) [61]. In addition, estimation of amy-
lase levels is also diagnostic; cyst fluid amylase levels  
< 250 U/l have been shown to have a  sensitivity of 
44% and specificity of 98% in the diagnosis of SCA, 
MCA, or MCAC and can be used to exclude PC [61].

Management in an elderly patient is through ob-
servation, in case the lesion is < 3 cm and mural nod-
ules are absent. If the size is over 40 mm, then surgi-
cal resection is mandatory. Surgical resection is also 
required if MCN is symptomatic or if there is a mu-
ral nodule, irrespective of the size [76]. However, the 
size of MCN needs to be monitored; some evidence 
suggests that there is rapid growth of the MCN dur-
ing pregnancy and that the chances of rupture also 
increase [77]. Hence, during pregnancy monitor-
ing must be done. If the size is between 30 mm and  
40 mm, other comorbidities such as age, patient pref-
erence, and surgical risk should be taken into consid-
eration. When the size is less than 40 mm, then MRI 
and EUS should be done either individually or using 
a combination of both [78]. In invasive carcinoma dis-
tal pancreatectomy with lymph node dissection and 
splenectomy is recommended if imaging shows high-
grade dysplasia. In low risk cases, malignancy can 
be treated with distal pancreatectomy with splenic 
preservation with or without preservation of splenic 
vessels or PSP. A  PSP can be considered if there are 
chances of long-term development of diabetes. How-
ever, early morbidity and longer hospitalisation are 
major drawbacks [79]. Distal pancreatectomy is in-
dicated in young individuals, considering the risk of 
progression to malignancy [37]. Studies have reported 
a 5-year survival of 94.7–100% in patients with non-
invasive MCN and 57–62.5% in those with invasive 
MCN [80]. In patients with invasive carcinoma, dis-
ease recurrence ranges from 37% to 83% at 5 years. In 
the presence of an invasive lesion, repeat CT or MRI 
every 6 months to check for local recurrence and dis-
tant metastases is mandated [81].
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 Solid pseudopapillary neoplasm (SPN)

Solid pseudopapillary neoplasms are low poten-
tial malignant tumours, which are uncommon and 
account for less than 4% of the resected pancreatic 
cystic lesions [82]. SPNs without histological criteria 
of malignant behaviours, such as angioinvasion, peri-
neural invasion, or infiltration of the surrounding 
parenchyma, may metastasise. Therefore, all SPNs 
are classified as low-grade malignant neoplasms [82]. 
SPNs metastasise to the liver or peritoneum in 10–15% 
of cases [83]. SPNs are rare; hence, most studies are 
retrospective, making comparison difficult [84]. SPNs 
are genetically characterised by the activation of beta-
catenin and its target genes in the WNT signalling 
pathway [85]. They occur more commonly in women 
and generally present during the third and fourth de-
cades of life [86, 87]. SPNs can occur throughout the 
pancreas but usually occur in the pancreatic body or 
tail [88, 89]. Macroscopically, SPNs appear as large, 
well-demarcated, solitary, mixed solid, and cystic 
heterogeneous masses. It is thought that these tu-
mours begin as solid masses with poorly supported 
small vessels; therefore, cells distant to these vessels 
undergo swelling and degenerative change resulting 
in a  pseudopapillary pattern and cystic spaces [90]. 
The cytological analysis includes branching papillae 
with myxoid stroma surrounded by monomorphic 
neoplastic cells [91]. The neoplastic cells are similar to 
neuroendocrine tumour cells. Thus, it is important to 
perform appropriate immunostains (vimentin, CD10, 
and β-catenin) to differentiate this neoplasm [90, 92]. 
Clinical presentation is generally nonspecific with 
symptoms like abdominal discomfort, increased ab-
dominal girth, poor appetite, and nausea, which com-
monly occur from tumour compression of adjacent 
organs [48]. 

On CT, SPNs appear as well-circumscribed, en-
capsulated masses with varying areas of soft tissue 
and necrotic foci. The capsule is usually thick and en-
hancing. Peripheral calcification has been reported in 
30% of patients, but no septations are visualised [93]. 
On MRI, the neoplasm is seen as a well-defined lesion 
with a  mix of high and low signal intensity on T1- 
and T2-weighted images, which reflects the complex 
nature of the mass. Areas filled with blood products 
demonstrate high signal intensity on T1-weighted 
images [94]. On EUS, SPNs are usually well-defined, 
hypoechoic masses. They may be solid, mixed solid 
and cystic, or cystic [95]. Internal calcifications can 
be seen in some patients. The reported diagnostic ac-
curacy of EUS-FNA for SPN based on cytology and 
immunohistochemistry is 65% [90]. The cyst fluid 
CEA is low, reflecting the presence of non-mucinous 
epithelium [29].

Management of SPNs is mainly surgical, taking 
into consideration the malignant potential (in 10–15% 

of individuals) of the lesion [96]. Surgeries such as dis-
tal pancreatectomy, central pancreatectomy, local re-
section, enucleation, and pancreaticoduodenectomy 
are performed depending on the site of the tumour 
[97]. Common metastatic sites include the liver, IVC 
wall, and spleen [98]. Despite its malignant potential, 
SPN does have a favourable prognosis, with a 5-year 
survival rate of around 95% after surgical resection 
[97]. Postoperative surveillance should be continued 
for at least 5 years, considering that the mean recur-
rence period is 4 years. Elderly patients, male patients, 
and those with aneuploidy DNA content have a poor 
prognosis and increased mortality [97, 99].

Summary

The detection of PCL is on the rise due to increased 
use of imaging techniques. The preliminary approach 
to a  PCL begins with performing good-quality MRI 
imaging of the pancreas to identify malignant and 
mucinous cysts [100]. EUS-FNA has emerged as the 
modality of choice to evaluate further and sample 
PCL [101]. Although the AGA guidelines recommend 
utilisation of EUS in the presence of three high-risk 
factors, it would be reasonable to perform EUS even in 
the presence of one risk factor, considering the malig-
nant potential [102]. EUS can further aid in diagnosis 
with direct visualisation using Spyglass technology 
and needle confocal laser endomicroscopy [103]. It 
would be ideal if the cyst biology could be accurately 
predicted via molecular analysis of aspirated cyst flu-
id [104]. Cytology is useful if malignancy is detected, 
with its high positive predictive value and 90% speci-
ficity. In addition, increased expression of IL-1β, IL-5, 
and IL-8 has also been linked to high-grade dysplasia 
or malignancy [104]. Elevated cyst fluid vascular en-
dothelial growth factor-A (VEGF-A) > 8500 pg/ml has 
100% sensitivity and 97% specificity for SCA [105]. 
A recent study stated that a composite of clinical and 
molecular markers improved sensitivity and specific-
ity for MCN and IPMN to 90–94% and 84–97%, re-
spectively [106]. Consensus guidelines for surgical 
management do exist, but considering the morbidity 
involved in the surgery, risk stratification methods are 
essential. Considering the guidelines as mentioned 
above and various diagnostic techniques, each case 
needs to be tailored considering the malignant risk, 
surgical risk, and life expectancy. This would thereby 
help in optimising therapy and avoid unnecessary 
burden both in terms of monetary and non-monetary 
forms to the patient. Broadening the dimensions of 
research is essential in controversial areas of manage-
ment of cystic neoplasms of the pancreas.
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