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This is one of a series of statements discussing the use of
GI endoscopy in common clinical situations. The Stan-
dards of Practice Committee of the American Society for
Gastrointestinal Endoscopy (ASGE) prepared this docu-
ment that updates a previously issued consensus state-
ment and a technology status evaluation report on this
topic.1 In preparing this guideline, a search of the
medical literature was performed by using PubMed
between January 1975 and May 2015, with the use of
the search terms “pancreatic AND malignancy,”
“endoscopy,” “EUS,” and “ERCP.” Additional references
were obtained from the bibliographies of the identified
articles and from recommendations of expert
consultants. When limited or no data existed from well-
designed prospective trials, emphasis is given to results
from large series and reports from recognized experts.
Recommendations for appropriate use of endoscopy are
based on a critical review of the available data and
expert consensus at the time the documents are drafted.
Further controlled clinical studies may be needed to
clarify aspects of recommendations contained in this
document. This document may be revised as necessary
to account for changes in technology, new data, or
other aspects of clinical practice. The recommendations
were based on reviewed studies and were graded on
the strength of the supporting evidence (Table 1).2 The
strength of individual recommendations is based both
on the aggregate evidence quality and an assessment of
the anticipated benefits and harms. Weaker
recommendations are indicated by phrases such as “we
suggest,” whereas stronger recommendations are
typically stated as “we recommend.”
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This guideline is intended to be an educational device
to provide information that may assist endoscopists in
providing care to patients. It is not a rule and should
not be construed as establishing a legal standard of
care or as encouraging, advocating, requiring, or
discouraging any particular treatment. Clinical
decisions in any particular case involve a complex anal-
ysis of the patient’s condition and available courses of
action. Therefore, clinical considerations may lead an
endoscopist to take a course of action that varies from
these recommendations and suggestions.
This document reviews the approach to the evaluation
and treatment of the patient with suspected solid pancreatic
neoplasia. Table 2 outlines the types of neoplasia discussed
in this guideline. A discussion of the role of endoscopy for
cystic lesions of the pancreas can be found in another
ASGE document.3 Solid lesions of the pancreas can be
classified as primary or metastatic, benign or malignant,
and arising from the exocrine or endocrine pancreas. The
most common and potentially serious solid lesion of the
pancreas, pancreatic adenocarcinoma, arises from the
exocrine pancreas. An algorithm of the recommended
approach to pancreatic adenocarcinoma diagnosis and
staging is presented in Figure 1.
PRESENTATION AND CLINICAL EVALUATION

Patients with suspected solid pancreatic neoplasia may
present with obstructive jaundice, abdominal pain,
anorexia, weight loss, acute pancreatitis, new onset or
poorly controlled diabetes, or steatorrhea. The physical ex-
amination can include findings such as jaundice, muscle
wasting, pertinent skin lesions, palpable adenopathy, hepa-
tomegaly, or masses. Occasionally these lesions will be
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TABLE 1. GRADE system for the quality of evidence for guidelines

Quality of evidence Definition Symbol

High quality Further research is very unlikely to
change our confidence in the
estimate of effect.

4444

Moderate quality Further research is likely to have
an important impact on our
confidence in the estimate of
effect and may change the
estimate.

444B

Low quality Further research is very likely to
have an important impact on
our confidence in the estimate
of effect and is likely to change
the estimate.

44BB

Very low quality Any estimate of effect is very
uncertain.

4BBB

GRADE, Grading of recommendations assessment, development and evaluation.
Adapted from Guyatt et al.2

TABLE 2. Pancreatic neoplasia

Primary

Pancreatic neoplasia

Malignant

Exocrine

Pancreatic adenocarcinoma (solid and/or cystic)

Acinar cell

Endocrine

Neuroendocrine tumors

Benign

Exocrine

Solid pseudopapillary tumor

Cystic neoplasms of the pancreas

Endocrine

Neuroendocrine tumors

Metastatic

Unclassified

Lymphoma

Endoscopy for patients with solid pancreatic neoplasia
identified coincidentally on surveillance abdominal imag-
ing tests or during evaluation of unrelated abdominal
pain. Elevations in routine or diagnostic liver enzyme
testing, especially increased levels of bilirubin and alkaline
phosphatase, may lead to a diagnosis of cholestasis due to
biliary obstruction localized to the head of the pancreas.
Conversely, patients with pancreatic malignancy in the
body and tail typically present with more advanced-stage
disease and normal liver biochemistry results because of
the absence of biliary obstruction. The utility of serum
markers such as CA 19-9 in patients with suspected pancre-
atic neoplasia is controversial. CA19-9 levels are elevated in
the peripheral blood of the majority of patients with
pancreatic cancer, but this finding does not achieve the
performance required for either early detection or
diagnosis, because of the potential for both false
positive and false negative results.4 However, despite its
shortcomings, CA 19-9 is the only U.S. Food and Drug
Administration approved biomarker recommended for
use in the routine management of pancreatic ductal
adenocarcinoma. It has been used for prognosis and as a
marker of disease burden (ie, recurrence or disease
progression).5 Suspicion of pancreatic neoplasia should
prompt additional investigation with chest and abdominal
imaging studies to assist in diagnosis, staging, and
therapeutic planning. The staging guidelines included
here are from the American Joint Committee on Cancer
7th edition TNM staging system (Table 3).6
ADENOCARCINOMA OF THE PANCREAS

The American Cancer Society estimates that 48,960
cases of pancreatic cancer developed in 2015 in the United
States, and the majority of patients (40,560) will die from
the disease.7 Most patients with adenocarcinoma of
the pancreatic head present with obstructive jaundice.8
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Symptoms generally do not occur until advanced disease
is present among patients with pancreatic
adenocarcinoma involving the body or tail, hence these
patients are less likely to have resectable tumors. The
endoscopic evaluation of solid pancreatic tumors is
directed toward detection, staging, and obtaining a
correct tissue diagnosis in cases that are not going
directly to surgery. Correct pathologic diagnosis in rare
cases of lymphoma or autoimmune pancreatitis
mimicking pancreatic cancer might preclude surgery in
these patients. Cross-sectional radiologic imaging typically
precedes endoscopy in these patients and aids in tumor
detection, localization, and determination of resectability.
Radiologic modalities
Transabdominal US. Transabdominal US (TUS) may

suggest biliary obstruction by demonstrating biliary ductal
dilation. It also may identify the presence of obvious liver
metastases. TUS is operator dependent and has a poor
sensitivity for detecting small neoplasms of the pancreatic
head.9 However, recent advances such as color-power
Doppler US, contrast-enhanced US, harmonic imaging,
and 3-dimensional (3-D) US may improve the utility of
this modality in the staging of pancreatic cancer.10

Contrast-enhanced US is useful in evaluating the real-
time vascularity of various pancreatic masses, which may
aid in the differential diagnosis of pancreatic mass le-
sions.11 Nonetheless, more information regarding staging
and extent of disease, and possible nodal or vascular
involvement, can be obtained with other imaging
modalities.
www.giejournal.org
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Clinical suspicion of
pancreatic adenocarcinoma

or transabdominal US
suggestive

CT scan or MRI

Suspect resectable
pancreatic

adenocarcinoma

Suspect unresectable
pancreatic

adenocarcinoma

EUS ± FNA 

Confirm
resectable
pancreatic

adenocarcinoma

Confirm
unresectable

pancreatic
adenocarcinoma

Non-diagnostic
specimen

Alternative
diagnoses

PalliationConsider repeat
EUS, CT FNA,

ERCP with
brushings and
Bx, or surgery

Surgery ±
neoadjuvant

therapy

Obtain tissue
diagnosis by most
appropriate means

Figure 1. Algorithm for evaluation and management of patients with suspected pancreatic adenocarcinoma.

Endoscopy for patients with solid pancreatic neoplasia
CT and magnetic resonance imaging. CT is themost
widely available modality for the noninvasive assessment of
tumor resectability and detection of liver metastases, infor-
mation that allows further planning of tissue confirmation
and palliative care. CT imaging has significantly improved
with the introduction of multiple-detector CT, which allows
high-resolution 3-D imaging and multiplanar image recon-
struction. Faster injection of iodinated contrast medium
and precisely timed post-injection image acquisition are
techniques that have improved the sensitivity of CT for de-
tecting pancreatic adenocarcinoma.12

CT is insensitive for the detection of pancreatic le-
sions <2 cm in size.12-14 It is very sensitive for identification
of larger tumors and can accurately stage and assess resect-
ability by detection of tumor extension, liver metastases,
and invasion of vascular structures.15-18 If CT findings
www.giejournal.org
highly suggest a resectable pancreatic carcinoma, and the
patient is deemed to be an operative candidate, it may
be reasonable to refer the patient directly for surgical
resection (eg, pancreaticoduodenectomy).19,20 CT-guided
biopsy of pancreatic masses has a reported sensitivity up
to 95%.21,22 However, needle-track seeding has been re-
ported with this technique.23,24 In 1 study, peritoneal carci-
nomatosis was observed to be significantly more common
among patients with pancreatic masses who underwent
percutaneous sampling rather than EUS-guided biopsy
(16.3% vs 2.2%, respectively, P < .025).25

The role of magnetic resonance imaging (MRI) for eval-
uation of pancreatic malignancy continues to evolve.26

Although CT historically has been more sensitive than
MRI at the detection of pancreatic carcinoma,17,27 a recent
study concluded that MRI was superior to CT for tumor
Volume 83, No. 1 : 2016 GASTROINTESTINAL ENDOSCOPY 19
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TABLE 3. TNM staging of pancreatic adenocarcinoma

Primary tumor (T)

Tx Primary tumor cannot be assessed

T0 No evidence of primary tumor

Tis Carcinoma in situ

T1 Tumor limited to the pancreas, 2 cm or less in greatest dimension

T2 Tumor limited to the pancreas, more than 2 cm in greatest dimension

T3 Tumor extends beyond the pancreas but without involvement of the celiac axis or superior mesenteric artery

T4 Tumor involves the celiac axis or the superior mesenteric artery (unresectable primary tumor)

Regional lymph nodes (N)

NX Regional lymph nodes cannot be assessed

N0 No regional lymph node metastasis

N1 Regional lymph node metastasis

Distant metastasis (M)

M0 No distant metastasis

M1 Distant metastasis

Anatomical stage/prognosis groups

Stage 0 Tis N0 M0

Stage IA T1 N0 M0

Stage IB T2 N0 M0

Stage IIA T3 N0 M0

Stage IIB T1 N1 M0

T2 N1 M0

T3 N1 M0

Stage III T4 Any N M0

Stage IV Any T Any N M1

Reproduced with permission from the AJCC. AJCC cancer staging manual, 7th ed.6

Endoscopy for patients with solid pancreatic neoplasia
detection and performed similarly for the evaluation of
resectability.28 MRI may reliably detect smaller, non-
contour-deforming tumors compared with CT.13,29 MRI
also more accurately detects and characterizes smaller he-
patic metastases.30,31

In 1 study that compared the diagnostic performance
(detection, local staging) of multiphasic 64-detector CT
with gadobenate dimeglumine-enhanced 3.0-T MRI in pa-
tients suspected of having pancreatic cancer, both CT
and MRI were found to be equally suited for detecting
and staging pancreatic cancer.32 Therefore, the choice of
imaging modality for detection and staging of pancreatic
cancer depends on test availability and local expertise.

Positron emission tomography and integrated
PET/CT. Positron emission tomography (PET) is a tech-
nique based on differential metabolic activity of neoplastic
and nonneoplastic tissue. It most often uses 18

fluorodexy-
glucose (18FDG), a tracer of glucose metabolism, as an
adjunct to conventional imaging. PET may be used for
the diagnosis and staging of pancreatic cancer but also
for postoperative surveillance to detect local and distant
recurrence or metastases.33 The development and
standardization of PET integrated with CT technology
20 GASTROINTESTINAL ENDOSCOPY Volume 83, No. 1 : 2016
(PET/CT) has dramatically enhanced the diagnostic
capabilities of these 2 modalities for pancreatic cancer,
particularly for masses <2 cm in size or CT findings that
are considered equivocal.14,34 A recent meta-analysis of
51 studies involving 3857 patients compared the diagnostic
performance of 18FDG PET alone, 18FDG PET/CT, and EUS
for diagnosing pancreatic cancer.35 The study concluded
that the pooled sensitivity estimate for 18FDG PET/CT of
90.1% (95% confidence interval [CI], 85.5%-93.6%) was
significantly greater than that of 18FDG PET alone
(88.4%; 95% CI, 86.3%-90.3%) or EUS (81.2%; 95%
CI, 78.7%-83.5%; P < .001 for all comparisons). However,
EUS had the highest specificity for diagnosing pancreatic
cancer (93.2%; 95% CI, 91.7%-94.5%) and was
significantly better than 18FDG PET (83.1%; 95%
CI, 79.6%-86.3%) and 18FDG PET/CT (80.1%; 95%
CI, 73.1%-86.0%; P < .001 for all comparisons).35

Endoscopic modalities
EUS. Although EUS is more operator dependent

compared with CT and MRI, it is the most sensitive test
in expert hands to detect pancreatic mass lesions
or pancreatic adenocarcinoma, particularly when lesions
www.giejournal.org
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are equivocal by CT or <2 centimeters in size.12,14,36-38 In a
systematic review of 9 studies and 678 patients, DeWitt
et al39 concluded that EUS was more sensitive than CT
for the detection of pancreatic adenocarcinoma (91%-
100% vs 53%-91%), but the 2 studies were equivalent for
loco-regional tumor staging.

EUS also allows tissue acquisition for pathology diag-
nosis, but sampling may not be necessary before surgery
in resectable tumors.19,20 However, in some situations, a
nonoperative pathology diagnosis in patients with other-
wise resectable lesions may be desired. For example, endo-
scopic tissue diagnosis is helpful for the diagnosis of
medically treated conditions that may mimic neoplasms
or tumors such as autoimmune pancreatitis40-42 or lym-
phoma, for permitting patient enrollment into a neoadju-
vant chemotherapy protocol,43 or for preoperative
patient counseling.44 EUS-guided tissue sampling can be
performed by FNA (EUS-guided FNA [EUS-FNA]) or by
EUS-guided fine-needle core biopsy (EUS-FNB). EUS-FNA
has a sensitivity and specificity of up to 95% and 100%,
respectively45-48 and is the preferred method for making
a definitive cytology diagnosis of a pancreatic mass, even
when results of other biopsy methods are negative or
equivocal for malignancy.49,50 This approach has been
shown to be cost-effective as well.51 Immediate
evaluation and feedback from an on-site cytopathologist
during sampling increases diagnostic yield by 10% to
15%.52,53 Although EUS-FNA with cytopathology usually is
adequate for a diagnosis of adenocarcinoma and neuroen-
docrine tumors (NETs), it may not provide sufficient mate-
rial for complete histologic examination for diseases such
as lymphoma, well-differentiated carcinoma, or autoim-
mune pancreatitis.54,55 EUS-FNB has not been shown to
be superior to EUS-FNA for determining the etiology of
pancreatic masses but should be considered if EUS-FNA
is nondiagnostic and a histologic diagnosis is
required.44,56-60 FNB is technically difficult for sampling
of pancreatic head masses because of the stiffness of the
needle and the acute angulation of the endoscope
required for biopsy from this location. More-flexible nee-
dles have been developed recently that may circumvent
this problem and allow better transduodenal sampling of
pancreatic head masses that require core tissue to better
determine the nature of the lesion.61

Potential adverse events from EUS-guided sampling of
pancreatic masses include a 0.5% to 2% risk of pancreatitis
or bleeding.45,47,48,62,63 Tumor seeding with EUS-FNA has
been reported, but the risk appears to be exceedingly
small, and reports are currently limited to isolated
cases.64-66 It remains unclear whether the risk of tumor
seeding with EUS-FNA is related to the number of passes
required to obtain adequate diagnostic samples. For
pancreatic head masses, the small risk of tumor seeding
with this technique is further mitigated in that any poten-
tial site of seeding would likely be included in the resection
specimen. A recent study by Beane et al67 showed
www.giejournal.org
that preoperative EUS-FNA is not associated with adverse
perioperative or long-term outcomes in patients undergo-
ing distal pancreatectomy for solid neoplasms of the
pancreas. Another study that evaluated survival after
pancreatic cancer surgery in patients with and without
prior EUS-FNA showed that survival was slightly better in
the EUS-FNA group, although results were not statistically
significant.68

EUS traditionally has been performed before ERCP with
stent placement because of the potential negative impact
of the biliary stent on the accuracy of EUS staging.69,70

However, recent studies suggest that staging accuracy
may not be compromised by an indwelling stent.71,72

EUS before ERCP also may identify unresectable pancreatic
adenocarcinoma and help triage patients to biliary self-
expandable metal stent (SEMS) placement at subsequent
ERCP.

In patients with pancreatic cancer–related pain, EUS-
guided celiac plexus neurolysis (EUS-CPN) may be consid-
ered. Performed via a transgastric approach, EUS-CPN at-
tempts to ablate the neurons of the celiac ganglia through
the injection of cytolytic agents such as alcohol or phenol.
CPN is the preferred therapy in patients with cancer-
related pain.73 A meta-analysis by Kaufman et al74 of 5
studies including 199 patients found that EUS-CPN was
effective in alleviating abdominal pain in 72% of patients.
A double-blind, controlled trial found that early EUS-CPN re-
duces pain and may moderate morphine consumption in
patients with newly diagnosed, painful, inoperable
pancreatic cancer.75 CPN can cause transient diarrhea,
hypotension, and abdominal pain. Although CPN is a very
effective and safe procedure, major adverse events
including reversible and permanent paralysis, organ
puncture, and gastric necrosis have been described.76,77

A more detailed discussion of the technical and/or proce-
dural aspects of CPN can be found elsewhere.78

EUS-guided fiducial placement has been used to aid in
image-guided radiation therapy. Fiducials can be placed
with either 19-gauge or 22-gauge needles. Recently, pre-
loaded fiducials on a 22-gauge needle have become
commercially available. The procedure is very similar in
concept to EUS-guided FNA and can be performed with
or without fluoroscopy. The rate of adverse events from
fiducial placement is comparable to that of EUS-FNA of
the pancreas. Adverse events include mild pancreatitis, mi-
nor bleeding, and fiducial migration, requiring a repeat
procedure.79

EUS-guided fine-needle tattooing (EUS-FNT) has been
reported to aid in the localization of pancreatic tumors in
patients undergoing laparoscopic distal pancreatectomy.
This is particularly helpful for cases in which abdominal im-
aging does not detect a lesion. In one study, the carbon
particle tattoo injected by EUS-FNT was durable and visible
in all 13 cases that underwent preoperative EUS-FNT.80

ERCP. ERCP findings suggestive of a pancreatic
head malignancy include strictures of both the bile and
Volume 83, No. 1 : 2016 GASTROINTESTINAL ENDOSCOPY 21
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Endoscopy for patients with solid pancreatic neoplasia
pancreatic ducts with upstream dilation (ie, double duct
sign). EUS has largely supplanted ERCP for the diagnosis
of pancreatic head adenocarcinoma, and preoperative
ERCP does not add further staging information beyond
what may be obtained with EUS. ERCP has little value in
the diagnosis or palliation of patients with adenocarcinoma
of the pancreatic body and/or tail. Preoperative ERCP may
also result in adverse events, thus delaying or complicating
operative interventions or the potential for curative resec-
tion.81 Even in the absence of adverse events from ERCP,
several studies suggest that the rate of postoperative
adverse events after pancreaticoduodenectomy is higher
when a preoperative ERCP is performed (with or without
stent placement).81-83 However, preoperative ERCP with
biliary drainage should be performed in patients with chol-
angitis, severe pruritus, or possible delay in operative
resection or in those patients in whom neoadjuvant
chemotherapy and radiation are being considered.81

ERCP with pancreatic duct brush cytology and biopsy
may be required for evaluation of suspicious pancreatic
duct strictures or after nondiagnostic EUS-FNA.84,85 The
specificity of brush cytology and biopsy approaches
100%; however, the sensitivity is only 15% to 50% for brush
cytology and 33% to 50% for biopsy.85 Other diagnostic
techniques such as flow cytometry, genotyping,
fluorescence in-situ hybridization, and digital imaging anal-
ysis are considered investigational.86,87

Palliation of symptomatic obstructive jaundice among pa-
tients with unresectable disease can be achieved with ERCP
and biliary stent placement, percutaneous stent placement,
or surgical bypass.88 Although plastic stents are less
expensive than SEMSs, these stents occlude after a median
of 3 to 6 months because of deposition of bacterial
biofilm, thus increasing the risk of recurrent jaundice and
cholangitis.88,89 Data regarding the utility of placingmultiple
plastic stents to prolong patency in malignant biliary stric-
tures are lacking.90 Biliary SEMSs may be covered or
uncovered and have a significantly longer patency rate
than do plastic stents.91 Although it has been suggested
that the use of SEMSs be reserved for patients whose
estimated survival is >3 to 6 months,89,92 a recent Cochrane
review concluded that the choice of stent type in these pa-
tients should be individualized.93 A decision analysis by
Chen et al94 concluded that in patients undergoing ERCP
before definitive cancer staging, the preferred initial cost-
minimizing strategy is placement of a short-length SEMS
that does not preclude subsequent pancreaticoduodenec-
tomy. Initial randomized trials comparing ERCP with stent
placement to surgery demonstrate equal palliation of jaun-
dice, with a more frequent need for endoscopic reinterven-
tion in the ERCP group.95,96 It is important, however, to note
that these studies were performed before the advent of
SEMSs or duodenal stents for palliation of gastric outlet
obstruction. A more recent study of 30 patients with meta-
static pancreatic cancer and biliary obstruction randomized
to surgical bypass or ERCP with SEMSs found that endo-
22 GASTROINTESTINAL ENDOSCOPY Volume 83, No. 1 : 2016
scopic drainage is less expensive and provides better quality
of life.97 When ERCP is unsuccessful, interventional EUS
techniques or percutaneous transhepatic cholangiography
with stent placement can be considered where local
expertise is available.98,99

Patients with unresectable pancreatic adenocarcinoma
who develop malignant gastric outlet obstruction can be
palliated through surgical bypass, percutaneous or endo-
scopic decompression using gastrostomy, or endoscopic
gastroduodenal SEMS placement.100,101 Endoscopic gastro-
duodenal SEMS placement can be delivered either through
or alongside the endoscope with fluoroscopic guidance. A
more detailed discussion on the endoscopic management
of malignant gastric outlet obstruction can be found in
another ASGE Standards of Practice document.102
NEUROENDOCRINE TUMORS (NETS)
OF THE PANCREAS

NETs of the pancreas are rare tumors thought to arise
from neuroendocrine cells within pancreatic islets. The
majority of pancreatic NETs are sporadic, but about 10%
to 30% of patients with NETs have multiple endocrine
neoplasia type 1 syndrome.103 The majority (50%-60%) of
pancreatic NETs are nonfunctioning.104 Nonfunctioning
NETs present with a pancreatic mass, and their
presentation may mimic that of adenocarcinoma,
although biliary obstruction is uncommon. Functioning
NETs are classified according to the hormone secreted
by the tumor and include insulinomas, gastrinomas,
VIPomas, glucagonomas, and somatostatinomas, and they
may present with their associated hormone syndromes.
Histologically, NETs are graded based on mitotic count
and Ki-67 index. Pancreatic NETs are staged by the same
TNM staging system used for exocrine pancreatic tumors
(Table 3).6 Although NETs often are detected incidentally
by cross-sectional imaging, EUS also plays an important
role in detection and confirmation of the diagnosis.105-109

Radiologic modalities
The TUS appearance of pancreatic NETs is typically a

well-defined, hypoechoic, round mass that may demon-
strate a hyperechoic halo or may distort the gland.110

Pancreatic NETs are most commonly detected on CT as
small solid masses, but, rarely, they can be cystic. On
before-contrast images, pancreatic NETs are isodense
with the pancreatic parenchyma but enhance significantly
after contrast, particularly in the arterial phase. This is in
contrast to adenocarcinoma, which typically appears hypo-
intense after contrast. On MRI, pancreatic NETs exhibit low
signal intensity on T1-weighted sequences and high signal
intensity on T2-weighted sequences. After gadolinium
administration, pancreatic NETs enhance homogeneously,
although larger tumors may be heterogeneous, and rim
enhancement may be seen. Somatostatin receptor
www.giejournal.org
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scintigraphy can be a useful tool to localize NETs and to
detect metastases.111

Endoscopic modalities
EUS. Pancreatic NETs typically appear solid, hypoe-

choic, and homogenous, with distinct margins on EUS.
Rarely they may be cystic and confused with other cystic le-
sions of the pancreas.3 EUS is superior to TUS, CT, MRI, and
somatostatin receptor scintigraphy for the localization of
NETs, with a sensitivity of 82% to 93%.105-109,111 Despite
improved cross-sectional imaging, EUS remains superior to
CT for detection of pancreatic NETs, particularly for insuli-
nomas.107 EUS also permits tissue acquisition, which is
particularly useful in small or nonfunctioning
tumors.107,109,112

ERCP. ERCP does not have a primary role in the diag-
nosis of pancreatic NETs. For rare lesions that compress
the pancreatic duct or cause biliary obstruction, ERCP
may have an important therapeutic role.113
SOLID PSEUDOPAPILLARY TUMORS (SPTs)

SPTs of the pancreas are rare tumors that predominantly
affect young women in the third decade of life. Unlike
pancreatic adenocarcinoma, these tumors have a low malig-
nant potential, and usually surgery is curative.114 Rarely,
SPTs may develop in extrapancreatic locations. The most
common presentation is pain or a palpable abdominal
mass, but other nonspecific symptoms such as nausea and
vomiting may occur. SPTs are often large, with a median
size of 6 cm to 7 cm, and frequently they are discovered
incidentally.114,115 Although radiologic and endoscopic imag-
ing are important in the evaluation of these tumors, the diag-
nosis of SPTs can be difficult. In the largest series of SPTs
reported to date, only 52 of 718 cases (7%) had a preopera-
tive diagnosis confirmed by biopsy.114

Radiologic modalities
On TUS, SPTs appear as well-defined, heterogeneous,

solid masses that may contain areas of cystic degeneration
or hemorrhage.116 Data are lacking regarding the
sensitivity and specificity of TUS for diagnosing SPTs. The
typical CT appearance of an SPT consists of a large, well-
circumscribed, heterogeneous mass with solid and cystic
components. Areas of internal hemorrhage and a capsule
also may be visualized.117 These tumors are typically
avascular or hypovascular. The overall appearance of an
SPT on MRI is similar to that of CT, but MRI allows
better identification of cystic portions or hemorrhage
within the tumor.117,118

Endoscopic modalities
EUS. In a retrospective, multicenter study of 28 cases,

EUS-FNA confirmed the diagnosis of SPT in 75%
(21/28).119 Sonographically, SPTs were echo poor and
www.giejournal.org
solid in 50% (14/28), mixed solid and cystic in 39%
(11/28), and cystic alone in 11% (3/28). Irregular
calcification was seen in 21% (6/28). Other reports have
supported the role of EUS-FNA in the diagnosis of
SPTs.120,121 Preoperative sampling of SPTs may not be
necessary because both a positive diagnosis and nondiag-
nostic specimen do not change planned surgical manage-
ment, which provides the best chance for long-term cure.122
METASTATIC DISEASE

Metastases to the pancreas are rare and do not show
predilection for any region of the pancreas.123 The most
common metastasis to the pancreas is renal cell
carcinoma, but a variety of other cancers including
melanoma, breast, lung, and colorectal cancers have
been reported. There is often a long delay between the
original diagnosis and the appearance of pancreatic
metastasis, and multiple metastases may be present at
the time of diagnosis.124 Metastases to the pancreas can
result in biliary or pancreatic duct obstruction, pain, or
pancreatitis and may be resectable.125,126 CT and MRI find-
ings may mimic primary adenocarcinoma of the pancreas
but are more likely to show peripheral or homogenous
contrast enhancement rather than the hypoenhancement
of primary pancreatic adenocarcinoma.127,128 The roles of
EUS and ERCP in metastatic disease of the pancreas are
similar to those described for pancreatic adenocarci-
noma.129 Diagnostic EUS findings in metastatic disease
may be different than in pancreatic adenocarcinoma.
DeWitt et al130 reviewed the EUS-FNA features in 24 pa-
tients with metastases to the pancreas and found that met-
astatic lesions were more likely to have well-defined
margins than primary pancreatic adenocarcinoma. A recent
report found that EUS-FNA confirmed the origin of metas-
tasis in the majority of cases.131 Clinical history of a prior
malignancy should prompt consideration of a potential
metastatic lesion to the pancreas, therefore extra
biopsies for immunostains or core biopsy should be
considered.132 EUS-FNA by using a 22-gauge needle with
immunostains has excellent diagnostic yield in patients
with unusual, neuroendocrine, and metastatic lesions
of the pancreas.132 The ability to procure a core
tissue biopsy may even enhance the EUS-FNA potential
to diagnose these lesions in the future.
LYMPHOMA

Primary lymphoma of the pancreas is extremely rare and
can present as a focal or diffuse mass, frequently mimicking
more common neoplasms such as adenocarcinoma or in-
flammatory processes such as pancreatitis.133-136 In 1 study,
Khashab et al137 showed that EUS-FNA with flow cytometry
was superior to EUS-FNA without flow cytometry in the
Volume 83, No. 1 : 2016 GASTROINTESTINAL ENDOSCOPY 23
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evaluation of 16 patients suspected to have pancreatic pri-
mary pancreatic lymphoma.

The endoscopic evaluation is identical to that of the
more common pancreatic neoplasms. If lymphoma is sus-
pected (eg, coexistent abdominal lymphadenopathy or
other findings), a cytologic sample for flow cytometry or
core biopsy should be obtained.
SCREENING FOR PANCREATIC CANCER

In view of the dismal prognosis of pancreatic cancer at
the time of diagnosis, screening programs have been pro-
posed in the last decade in an attempt to detect pancreatic
cancer at an early stage and potentially improve survival.
Population-based endoscopic or image-based screening
programs are not feasible or cost-effective, given the rela-
tively low incidence of the disease. However, screening
may be desirable in high-risk individuals. High-risk individ-
uals include patients with hereditary pancreatitis, Peutz-
Jeghers syndrome, Lynch syndrome, familial breast-
ovarian cancer syndrome, familial atypical multiple mole
melanoma, and familial pancreatic cancer syndrome. Accu-
mulating data indicate that clinically available abdominal
imaging tests such as EUS and MRI and/or MRCP can detect
asymptomatic precursor lesions, such as intraductal papil-
lary mucinous neoplasm, PanIN, and invasive malignant
pancreatic neoplasms, such as ductal adenocarcinoma, in
individuals with an inherited predisposition. Two large
studies in screening in high-risk individuals reported their
results.138,139 One study from the United States reported
that screening of asymptomatic high-risk individuals
frequently (42% of 216 patients) detects small pancreatic
cysts, including curable, noninvasive, high-grade neo-
plasms. EUS and MRI detect pancreatic lesions better
than CT.139 A Dutch study recently reported that EUS
and/or MRI detected clinically relevant pancreatic lesions
in 6% of high-risk individuals. Both imaging techniques
were complementary. MRI was found to be very sensitive
for the detection of cystic lesions of any size. MRI, how-
ever, might have some important limitations with regard
to the timely detection of solid lesions.138 Screening is
best performed within research protocols or registries
involving multidisciplinary teams with expertise in
genetics, gastroenterology, radiology, surgery, and
pathology.140
RECOMMENDATIONS

� We recommend that imaging evaluation of patients with
suspected solid pancreatic neoplasia include EUS and
multidetector pancreas protocol CT scans with selective
use of MRI and PET-CT when appropriate.4444

� We recommend that EUS be performed for evaluation
of pancreatic masses and suspected malignancy, partic-
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ularly when CT detection or evaluation of resectability is
equivocal.4444

� We recommend that biopsy of a suspected primary or
metastatic pancreatic tumor should be individualized
based on need for preoperative chemotherapy, resect-
ability, and feasibility of surgery.4444

� We suggest that EUS-guided celiac plexus neurolysis be
considered in patients with pancreatic cancer–related
pain.444B

� We do not recommend preoperative ERCP in patients
with obstructive jaundice because of resectable adeno-
carcinoma of the pancreas in the absence of cholangitis
unless a substantial delay in operative resection of a
symptomatic patient is anticipated.444B

� We recommend that patients with symptomatic, unre-
sectable adenocarcinoma of the pancreas with biliary
and/or gastroduodenal obstruction undergo attempted
palliation with endoscopic stent placement as the
preferred therapeutic modality.444B

� We recommend EUS � FNA for localization and charac-
terization of suspected pancreatic neuroendocrine tu-
mors and metastatic solid pancreatic neoplasia.444B

� We suggest EUS-guided fiducial placement into a
pancreatic malignancy if image-guided radiation therapy
is considered.444B

� We suggest that screening with EUS and MRCP should
be offered to high-risk individuals for pancreatic cancer.
44BB
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