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Recent advances and frequent use of cross-sectional imaging

studies have increased opportunities for incidental diagnoses

of pancreatic cystic lesions (PCL). In the management of PCL,

distinguishing between mucinous versus non-mucinous and

malignant versus benign cysts is important to diagnose

pancreatic cancer in its early stage. For this reason, there

have been several guidelines to manage PCL. Endoscopic

ultrasound (EUS) and EUS-guided fine-needle aspiration (FNA)

play important roles in the guidelines, although there are

some differences in their roles. In this review, we aimed to

evaluate the current status of EUS and EUS-FNA in the

management of PCL and the status of these procedures in

the guidelines.
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INTRODUCTION

RECENT ADVANCES AND frequent use of imaging
studies including computed tomography (CT) and

magnetic resonance imaging (MRI) have increased the
incidental diagnosis of pancreatic cystic lesions (PCL). The
rate at which PCL are found incidentally during imaging
studies is high1 (up to 25%2). PCL are considered a
clinically important disease, as patients with certain PCL,
such as branch duct-intraductal papillary mucinous neo-
plasms (BD-IPMN) or mucinous cystic neoplasms (MCN),
are at high risk for pancreatic cancer, which is difficult to
detect in the early stages. Proper management of pancreatic
cystic neoplasms may serve to detect their progression to
pancreatic cancer in the early stages. Therefore, at present,
there are several guidelines as to the management of
PCL.3–7

Endoscopic ultrasound (EUS) is a procedure that enables
ultrasonographic examination of the entire pancreas with
high spatial resolution image from the upper intestine

without interference from intestinal gas. Additionally, EUS
allows fine-needle aspiration (FNA) of the pancreas under
its guidance. EUS-FNA has been widely used as a safe,
precise, and less invasive procedure for obtaining patholog-
ical materials from pancreatic lesions.8–12 Because of these
features, EUS and EUS-FNA are regarded as important tools
for differentiating mucinous neoplastic cysts, such as IPMN
and MCN, from other cysts and for diagnosing the
malignant transformation of these cysts, even with draw-
backs of EUS, such as operator-dependent procedure and
relatively invasive nature in comparison with cross-sectional
studies.13 Furthermore, there are some discrepancies in the
recommended application of EUS and EUS-FNA between
the guidelines. In this review, we evaluate the current status
of EUS and EUS-FNA in the management of PCL,
especially IPMN and MCN, and the status of the use of
EUS and EUS-FNA in the guidelines.

CLINICAL FEATURES OF PANCREATIC CYSTIC
LESIONS

PANCREATIC CYSTIC LESIONS include true cysts
and pseudocysts which do not have epithelial cells on

the cystic wall and do not have malignant potential. True
cysts can be further classified into mucinous cysts, including

Corresponding: Takuji Iwashita, First Department of Internal

Medicine, Gifu University Hospital, 1-1 Yanagido, Gifu 501-1194,

Japan. Email: takuji@w7.dion.ne.jp

Received 10 August 2019; accepted 7 November 2019.

© 2019 Japan Gastroenterological Endoscopy Society 251

Digestive Endoscopy 2020; 32: 251–262 doi: 10.1111/den.13579

https://orcid.org/0000-0003-4978-1787
https://orcid.org/0000-0003-4978-1787
https://orcid.org/0000-0003-4978-1787
https://orcid.org/0000-0002-6888-0310
https://orcid.org/0000-0002-6888-0310
https://orcid.org/0000-0002-6888-0310
mailto:


BD-IPMN and MCN, which have malignant potential, and
serous cystic neoplasm (SCN). Other pancreatic cysts are
cystic degeneration of solid pancreatic tumors, such as
neuroendocrine neoplasms or solid pseudopapillary neo-
plasms, or other rare cysts, such as lymphoepithelial cysts.
The clinical characteristics of major pancreatic cysts, which
are pseudocysts, BD-IPMN (Fig. 1), MCN (Fig. 2), and
SCN (Fig. 3), are shown in Table 1.5,14,15

DIFFERENTIAL DIAGNOSTIC CAPABILITY OF
EUS

ENDOSCOPIC ULTRASOUND FINDINGS of PCL
have been evaluated by many researchers to make

differential diagnosis of BD-IPMN and MCN from other
cystic lesions. Evaluated EUS findings based on the reports
included size, number of cysts, shapes of cysts, state of the
wall, septum, communication between cysts and the
pancreatic duct, and presence of any background lesions.16

Koito et al.17 retrospectively evaluated the accuracy of EUS
for differentiating PCL with histological diagnosis in 52
resected specimens. The cut surface of the resected cystic
lesions was divided into six types: A, thick-walled type; B,
tumor-protruding type; C, thick septal type; D, microcystic
type; E, thin septal type; and F, simple type. Types A, B, C,
and D indicated neoplastic cysts; in particular, the micro-
cystic type was a specific finding for SCN. Based on these
findings, the accuracy of EUS for diagnosing cystic
neoplasm was found to be between 92% and 96%. Another
report by O’Toole et al.18 compared detailed EUS features
of MCN and SCN in 41 patients from whom resected
specimens were available (32 MCN and nine SCN). Results
showed that microcysts were only observed in SCN and the
combination of a thickened cyst wall and absence of
microcystic component had a sensitivity of 100% and

(a)

(b)

Figure 1 (a) Magnetic resonance cholangiopancreatogra-

phy shows multilocular cystic lesion communicating with

the main pancreatic duct in the head of the pancreas. (b)

Endoscopic ultrasound shows multilocular cystic lesion

measuring 30 9 20 mm, with “cyst by cyst” appearance.

The cyst was diagnosed as branch duct-intraductal papil-

lary mucinous neoplasm.

(a)

(b)

Figure 2 (a) Magnetic resonance cholangiopancreatogra-

phy shows a large cystic lesion in the tail of the pancreas.

(b) Endoscopic ultrasound shows a multilocular cystic

lesion with thickened wall and “cyst in cyst” appearance

measuring 80 9 60 mm. Surgical resection confirmed the

lesion as mucinous cystic neoplasm.
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specificity of 78% for distinguishing MCN from SCN. Kubo
et al.19 also evaluated EUS findings in 76 patients with
pancreatic cystic tumors who underwent surgical resection

with a final diagnosis of BD-IPMN (45 patients), MCN
(eight patients), SCN (13 patients), and non-neoplastic cysts
(10 patients). Multivariate analysis showed locularity (mul-
ticystic) (odds ratio [OR], 32; 95% confidence interval [CI],
6.002–170.608) and microcystic area (OR, 0.015; 95% CI,
0.002–0.093) were independent predictive factors for muci-
nous pancreatic cysts including BD-IPMN and MCN. From
these reports, EUS seems to play an important role in the
differential diagnosis of BD-IPMN and MCN from other
PCL, as the high spatial resolution provides detailed
information on the internal structures of PCL. However,
several studies showed low differential diagnostic capability
of EUS. Brugge et al.20 evaluated the diagnostic capability
of EUS based on its findings: cysts with adjacent masses or
macrocystic septations were classified as mucinous cystic
neoplasms and those with honeycombed septations or a
thickened cyst wall were classified as non-mucinous cysts.
Using these morphological criteria, sensitivity, specificity,
and accuracy of differentiating neoplastic cysts from non-
neoplastic cystic lesions were reported to be 56.1% (32/57),
45.4% (25/55) and 50.9% (57/112), respectively. Further-
more, there have been several papers evaluating agreements
in EUS findings of PCL between endosonographers show-
ing poor to fair interobserver agreements.21,22 Despite the
detailed images of the internal structures of pancreatic cysts
provided by EUS, the technically operator-dependent pro-
cedure and variability of interpretation of EUS images limit
the usefulness of EUS for differential diagnosis of PCL.

DETECTION OF MALIGNANT
TRANSFORMATION WITH EUS

THERE HAVE BEEN many papers evaluating imaging
findings regarding malignant transformation of muci-

nous cysts in the pancreas, especially with IPMN. A meta-
analysis of cyst features and the risk of malignancy in IPMN
from 41 studies showed that a cyst size >3 cm (OR, 62.4;
95% CI, 30.8–126.3), presence of mural nodules (OR, 9.3;
95% CI, 5.3–16.1), dilatation of the main pancreatic duct
(OR, 7.27; 95% CI, 3.0–17.4), and main versus branch duct
IPMN (OR, 4.7; 95% CI, 3.3–6.9) are independent risk
factors associated with malignant transformation.23 In a
recent study that created a model to predict the presence of
malignancy in patients with IPMN, three variables (mural
nodule size, main pancreatic duct diameter, and cyst size)
were selected to construct the model.24 Among the features
indicating malignancy in IPMN, another meta-analysis
showed that size of mural nodules had a considerable effect
on the prediction of IPMN with invasive carcinoma or high-
grade dysplasia.25 The reported optimal cut-off levels in the
size of mural nodules for predicting malignant IPMN were

(a)

(b)

(c)

Figure 3 (a) Contrast-enhanced computed tomography

shows a cystic lesion with slight enhancement in the tail of

the pancreas. (b) Magnetic resonance cholangiopancre-

atography shows a multilocular cystic lesion. (c) Endo-

scopic ultrasound shows a multilocular cystic lesion with

microcystic area and macrocystic component in the

peripheral area measuring 44 9 30 mm. Based on these

imaging findings, the cyst was diagnosed as serous cystic

neoplasm.
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5,26,27 7,28 and 10 mm29 and, because of its high spatial
resolution, EUS was used to evaluate the size of mural
nodules in these studies. A recent study by Iwaya et al.30

evaluated the optimal cut-off of septal thickness, tradition-
ally evaluated by CT, using EUS in BD- and mixed-IPMN,
and they found that optimal septal thickness cut-off was
2.5 mm for predicting malignant IPMN. They also found
that EUS might be more useful and accurate than CT for
measuring septal thickness. Despite the accuracy of EUS for
evaluating the presence and size of these features, especially
mural nodule and septal thickness, indicating malignant
IPMN, occasionally it is difficult to distinguish true mural
nodules or septal thickness from mucous plugs, debris, or
necrotic tissue, as EUS has high contrast resolution as well
as high spatial resolution. To overcome this weakness in
EUS, the efficacy of contrast-enhanced harmonic (CE)-EUS
was recently reported to be more accurate for the detection
of mural nodules, because CE-EUS using second-generation
ultrasound contrast agents31 can detect microcirculation with
better resolution and fewer artifacts than Doppler EUS
images32 (Fig. 4). Fujita et al.33 reported that among 21
patients who were suspected to have IPMN with mural
nodule based on EUS, CE-EUS showed mural nodules were
avascular lesions in 14 patients, isovascular in three patients
and hypervascular in four patients. Those having avascular
lesion were diagnosed with IPMN with mucous plugs and
avoided undergoing unnecessary surgery. Another prospec-
tive pilot study by Yamashita et al.34 evaluated CE-EUS
findings in 17 patients who underwent surgical resection for
IPMN with mural nodules. Pathological findings showed
IPMN with mural nodules in 12 of the patients and without
mural nodules in the other five patients. CE-EUS depicted
vascularity in all 12 mural nodules but did not depict
vascularity in four mucous plugs; however, a mural nodule
had vascularity on CE-EUS in one IPMN patient without
pathologically confirmed mural nodules. Therefore, in this
study, sensitivity, specificity and accuracy of CE-EUS for
the detection of mural nodules in IPMN were 100%, 80%,
and 92%, respectively. CE-EUS has been shown to be a very
useful technology for detecting true mural nodules, which is
important for the detection of malignant transformation of
IPMN and for distinguishing mural nodules from mucous
plugs, debris, or necrotic tissue.35,36 Moreover, there have
been reported attempts to predict malignant IPMN (adenoma
vs carcinoma). Ohno et al.37 evaluated 87 patients with
IPMN, including adenoma (42 patients), noninvasive carci-
noma (26 patients), invasive carcinoma (16 patients) and
concomitant invasive ductal carcinoma (three patients).
Mural nodules were divided into four types based on the
CE-EUS findings: low papillary nodules, polypoid nodules,
papillary nodules, and invasive nodules. Multivariate

analysis showed papillary and invasive nodules (OR, 10.8;
95% CI, 2.75–56.1) and symptomatic IPMN (OR, 4.31;
95% CI, 1.37–14.7) were independent risk factors for
malignant IPMN. Presence of papillary and invasive nodules
on CE-EUS was highly predictive of malignant IPMN, with
sensitivity of 60%, specificity of 92.9%, and accuracy of
75.9%. CE-EUS might be useful not only for the detection
of true mural nodules but also for the evaluation of
morphological features, which can be used to predict
malignancy. Further studies are needed to verify the utility
of CE-EUS and to expand its use in the management of
PCL.

EUS-FNA FOR DIFFERENTIAL DIAGNOSIS AND
DETECTION OF MALIGNANT
TRANSFORMATION

CYST FLUID SAMPLES obtained by EUS-FNA were
extensively evaluated by many researchers to make

differential diagnosis of mucinous cysts, including BD-
IPMN and MCN, and other non-mucinous cysts and to
detect malignant transformations in those mucinous cysts.
The simplest method for distinguishing mucinous pan-

creatic cysts from other non-mucinous cysts is to evaluate
the “string sign,” where a drop of cystic fluid is placed
between the thumb and index finger and stretched to
measure the maximum length before disruption of the
mucous string. A retrospective study by Leung et al.38

evaluated the string sign in 16 mucinous cysts including
MCN and IPMN and 16 benign cysts and showed that
median length was 3.5 mm (range 2–20) in mucinous cysts
but 0 mm in all benign cysts (P < 0.001). Another retro-
spective study by Bick et al.39 evaluated the string sign in 98
histologically proven pancreatic cyst cases where the sign
was considered as positive if a string ≥1 cm formed in the
cyst fluid and lasted for ≥1 s. Pathological diagnoses were
59 mucinous cysts including 46 IPMN and 13 MCN, and 39
non-mucinous cysts. Sensitivity, specificity, and accuracy of
the string sign for diagnosing mucinous cyst were 58%
(95% CI, 44–70%), 95% (95% CI, 83–99%), and 72% (95%
CI, 63–81%), respectively. The string sign does not have
high sensitivity but should be carried out due to the
simplicity of the test itself and the high specificity for
mucinous cysts.
Aspirated cyst fluid occasionally does not contain

enough PCL cellular material. A meta-analysis of EUS-
FNA for diagnosing PCL, including 18 studies and a total
of 1438 patients, showed a pooled sensitivity and speci-
ficity of cytological diagnostic capability for differentiating
mucinous from non-mucinous cysts as 54% (95% CI, 49–
59) and 93% (95% CI, 90–95), respectively.40 A recent
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systematic review for the detection of malignant IPMN,
including 193 studies with 12,297 patients, showed cyst
fluid cytology as area under the curve of 0.84, sensitivity
of 54% and specificity of 91% to identify malignant
IPMN.41 Sensitivities for diagnosing mucinous cyst and
malignant transformation using cyst fluid obtained by EUS-
FNA were not particularly high. Recently, EUS-guided
through-the-needle microforces biopsy was reported to
improve the pathological yields and showed better diag-
nostic potential than that with EUS-FNA.42–44 Further
evaluation of this technique is required, as diagnostic yields

might be limited considering possible patchy distribution of
specific pathological findings for differential diagnosis on
the cyst wall.
Of the tumor markers evaluated in cyst fluid aspirated

from PCL, in current clinical practice, carcinoembryonic
antigen (CEA) has been the most widely used for
distinguishing mucinous from non-mucinous cysts. A
multicenter prospective study by Brugge et al.20 evaluated
cyst fluid tumor markers (CEA, cancer antigen [CA] 72-4,
CA 125, CA 19-9, and CA 15-3) from 112 patients with
histologically confirmed PCL (68 mucinous cysts and 44

(a)

(b)

Figure 4 (a) Endoscopic ultrasound (EUS) shows possible mural nodule (white arrow); however, the possible mural nodule did

not have any perfusion on contrast-enhanced harmonic (CE)-EUS and was considered a mucous plug. (b) EUS shows possible

mural nodule (white arrow) in intraductal papillary mucinous cyst. The mural nodule had perfusion on CE-EUS and was

considered a true mural nodule. Surgical resection was carried out and the final diagnosis was branch duct-intraductal papillary

mucinous carcinoma.

Digestive Endoscopy 2020; 32: 251–262 EUS and EUS-FNA for pancreatic cysts 255

© 2019 Japan Gastroenterological Endoscopy Society

 14431661, 2020, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/den.13579 by U

niversity O
f Szeged, W

iley O
nline L

ibrary on [26/10/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1111%2Fden.13579&mode=


non-mucinous cysts) to determine the most accurate test for
differentiating mucinous from non-mucinous cysts. Recei-
ver operating characteristic (ROC) curve analysis of the
tumor markers showed that cyst fluid CEA (optimal cutoff
of 192 ng/mL) had the greatest area under the curve of
0.79 for differentiating mucinous versus non-mucinous
cysts, and sensitivity, specificity, and accuracy of CEA
were 75.0%, 83.6% and 79.2%, respectively. The exact cut-
off value of CEA for distinguishing mucinous from non-
mucinous cysts remains controversial, as higher cut-off
levels have greater specificity but lower sensitivity.45,46

However, cyst fluid CEA levels are not accurate for
distinguishing malignant from benign PCL.47 Cyst fluid

amylase level might also be useful for differentiating PCL.
A pooled analysis of cyst fluid biomarker identification
studies45 evaluated the concentrations of cyst fluid amylase
from 155 cystic lesions, including pseudocyst, SCN, and
MCN, and showed that cysts with amylase concentration
<250 U/L were likely SCN and MCN with sensitivity of
44%, specificity of 98%, and accuracy of 65% and
virtually excluded pseudocyst.48 This study did not include
IPMN, however, which frequently have an amylase value
>250 U/L.
Molecular analysis of aspirated cyst fluid might be

helpful for distinguishing mucinous from non-mucinous
cysts. A retrospective study by Nikiforova et al.49

Figure 5 Algorithm for the management of suspected branch duct-intraductal papillary mucinous neoplasm in the international

consensus guidelines. Modified citation from the international consensus guidelines: Ref. 3,5. CT, computed tomography; EUS,

endoscopic ultrasound; MPD, main pancreatic duct; MRI, magnetic resonance imaging.
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evaluated KRAS mutations in 142 pancreatic cysts with
surgical follow-up information available and showed that
KRAS mutations had specificity of 100% and sensitivity of
54% for distinguishing between mucinous and non-muci-
nous cysts. When stratified by cyst type, KRAS had a
diagnostic sensitivity of 67% and 14% for IPMN and
MCN, respectively. The authors concluded that KRAS
mutations were highly specific to mucinous cysts but might
not have adequate sensitivity for identifying MCN.
Although GNAS mutation on histological analysis is
commonly positive for IPMN but is rarely seen for
MCN,50 GNAS mutation evaluation using cyst fluid did
not have acceptable sensitivity for diagnosis of IPMN.51 A
meta-analysis of eight studies that evaluated KRAS muta-
tions for diagnosing mucinous versus non-mucinous and
malignant versus benign cysts showed a sensitivity of 47%
(95% CI, 39–54) and a specificity of 98% (95% CI, 93–99)
for distinguishing mucinous from non-mucinous cysts and
a sensitivity of 59% (95% CI, 46–71) and a specificity of
78% (95% CI, 71–85) for differentiating malignant from
benign cysts.52 Therefore, KRAS mutations might be useful
for confirming mucinous cyst but cannot be used to
exclude a diagnosis of mucinous or malignant cysts.

More recently, next-generation sequencing (NGS) of
DNA, miRNA, and proteomic and metabolomic approaches
were evaluated to identify possible biomarkers in cyst fluid
in the hopes of improving the diagnostic capability of
PCL.53–58 A study by Singhi et al.57 prospectively and
preoperatively evaluated NGS of cyst fluid obtained by
EUS-FNA from PCL and also determined the accuracy of
molecular analysis using both NGS and Sanger sequencing.
Based on 102 patients with surgical follow up, KRAS/GNAS
mutations on NGS were detected in 56 (100%) IPMN and in
three (30%) MCN, and associated with 89% sensitivity and
100% specificity for mucinous cystic lesions compared with
65% sensitivity and 100% specificity with KRAS/GNAS
mutations by Sanger sequencing. NGS of cyst fluid of PCL
for KRAS/GNAS mutations is highly sensitive for IPMN and
specific for mucinous cystic lesions. This analysis included
evaluation of TP53, PIK3CA and/or PTEN alterations and
the combination of KRAS/GNAS mutations and TP53/
PIK3CA/PTEN alterations had 89% sensitivity and 100%
specificity for advanced neoplasia. From this study, KRAS/
GNAS mutations on NGS for cyst fluid of PCL might
improve sensitivity for IPMN and specificity for mucinous
cystic lesions and those combined with TP53/PIK3CA/

Figure 6 Algorithm for asymptomatic neoplastic pancreatic cyst in American Gastroenterology Association Institute guidelines.

Modified citation from international consensus guidelines: Ref. 4. EUS-FNA, endoscopic ultrasound-guided fine-needle aspiration;

MPD, main pancreatic duct; MRI, magnetic resonance imaging.
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PTEN alterations is a useful preoperative marker for
advanced neoplasia. miRNAs of pancreatic cyst fluid might
also be biomarkers to diagnose and manage PCL. Matthaei
et al.58 identified nine candidate miRNAs to diagnose high-
grade IPMN and exclude non-mucinous cysts. Other
reported efforts to evaluate PCL during EUS-FNA are in-
tracystic evaluation using endoscopic fiber prove or confo-
cal laser endomicroscopy through a 19-gauge needle
enabled real-time observation and pathological evalua-
tion.59,60 Further evaluation of these new tests will be
required before these applications can be implemented in
clinical practice.

There are several technical and safety limitations when
using EUS-FNA for the analysis of PCL. It can be difficult
to obtain enough cyst fluid if the PCL are small or if the cyst
fluid is very viscose. FNA itself also has a certain risk of

adverse events. A meta-analysis of 40 articles evaluating
morbidity and mortality associated with EUS-FNA for PCL
showed overall morbidity of 2.66% (95% CI, 1.84–3.62)
and associated mortality of 0.19% (95% CI, 0.09–0.32) and
also showed common post-procedure adverse events includ-
ing pancreatitis (0.92%, 95% CI, 0.63–1.28), hemorrhage
(0.69%, 95% CI: 0.42–1.02), pain (0.49%, 95% CI: 0.27–
0.79%), infection (0.44%, 95% CI: 0.27–0.66), desaturation
(0.23%, 95% CI: 0.12–0.38) and perforation (0.21%, 95%
CI: 0.11–0.36%).61 The overall adverse event rate was
relatively low; however, most studies did not include long
term follow-up data. When EUS-FNA is applied for
diagnosing potentially malignant PCL, clinicians should be
cautious about possible needle-tract sending62 as cyst fluid
may easily leak out through the needle tract into the
peritoneal cavity.

Figure 7 Algorithm of indication for surgery in European evidence-based guidelines on pancreatic cystic neoplasms. Modified

citation from Ref. 7. EUS, endoscopic ultrasound; IPMN, intraductal papillary mucinous neoplasm; MPD, main pancreatic duct;

MRI, magnetic resonance imaging.
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EUS AND EUS-FNA IN THE GUIDELINES FOR
MANAGEMENT OF PCL

AS A RESULT of the features of EUS and EUS-FNA
described above, these procedures have an important

role to play in the management of PCL. In the
international consensus guidelines3,5 for the management
of IPMN and MCN, EUS was recommended if there are
any findings of worrisome features; however, EUS-FNA
for cysts especially with high-risk stigmata or worrisome
features was essentially not recommended because of the
risk of dissemination or seeding and there is no cyst fluid
test with high diagnostic accuracy (Fig. 5). Most of the
Japanese physicians follow the international consensus
guidelines and management of PCL is carried out based
on findings of imaging studies and FNA is rarely applied.
However, in the American Gastroenterological Association
Institute guidelines on the diagnosis and management of
asymptomatic neoplastic pancreatic cysts,4 EUS-FNA was
recommended if the risk of malignancy was likely to be
high, as EUS-FNA is considered to be a more accurate
method for characterizing the risk of malignancy (Fig. 6).
In the European evidence-based guidelines on pancreatic
cystic neoplasms,7 recommendations for EUS and EUS-
FNA are more conditional: EUS is recommended if PCL
have either clinical or radiological features of concern.
They also recommend that CE-EUS should be used to
further evaluate mural nodules and additional FNA should
be considered if CE-EUS showed a risk of malignancy.
Further recommendation for EUS-FNA is that EUS-FNA
should only be carried out when the results are expected
to alter clinical management strategies and EUS-FNA
should not be done if the diagnosis is already established
by cross-sectional imaging, or where there is a clear
indication for surgery (Fig. 7). Even in these guidelines,
the use of EUS and EUS-FNA and their status in each
algorithm is different, as consensus in the literature is
lacking. Therefore, we must carefully decide whether to
use EUS or EUS-FNA in the management of PCL while
reviewing current evidence and taking into account its
indication, patient condition, availability of other imaging
modalities, expertise in EUS and EUS-related procedures
and alternative cyst fluid tests.

CONCLUSIONS

IN CONCLUSION, EUS and EUS-FNA have important
roles in the management of PCL along with other

advanced imaging techniques and the availability of new
cyst fluid tests. Although there have been many reports,

large-scale studies are required to evaluate new tests and
the status of EUS and EUS-FNA in the algorithms.
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