W J

World Journal of
Gastroenterology

Submit a Manuscript: http:/ /www.wjgnet.com/esps/
Help Desk: http:/ /www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.3748 / wjg.v21.i8.2367

World | Gastroenterol 2015 February 28; 21(8): 2367-2373
ISSN 1007-9327 (print) ISSN 2219-2840 (online)
© 2015 Baishideng Publishing Group Inc. All rights reserved.

ORIGINAL ARTICLE

Retrospective Study

Diagnosis of ectopic pancreas by endoscopic ultrasound
with fine-needle aspiration

Augustin Attwell, Sharon Sams, Norio Fukami

Augustin Attwell, Norio Fukami, Division of Gastroenterology,
Department of Medicine, University of Colorado-Denver School
of Medicine, Aurora, CO 80045, United States

Sharon Sams, Department of Pathology, University of Colorado-
Denver School of Medicine, Aurora, CO 80045, United States
Author contributions: Attwell A drafted, edited, and revised
the manuscript and performed half of the endoscopic ultrasound
procedures; Fukami N reviewed and edited the manuscript for
intellectual and statistical content and performed half of the
endoscopic ultrasound procedures; Sams S reviewed the cytology
slides for the patients, she also produced and edited the cytology
photograph image used in figure 2C.

Open-Access: This article is an open-access article which was
selected by an in-house editor and fully peer-reviewed by external
reviewers. It is distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this
work non-commercially, and license their derivative works on
different terms, provided the original work is properly cited and
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Correspondence to: Augustin Attwell, MD, Division of
Gastroenterology, Department of Medicine, University of
Colorado-Denver School of Medicine, 660 Bannock Street, MC
4000, Denver, CO 80204,

United States. augustin.attwell@dhha.org

Telephone: +1-303-6025013

Fax: +1-303-6025055

Received: September 8, 2014

Peer-review started: September 9, 2014

First decision: October 14, 2014

Revised: October 30, 2014

Accepted: November 19, 2014

Article in press: November 19, 2014

Published online: February 28, 2015

Abstract

AIM: To study the clinical, endoscopic, sonographic,
and cytologic features of ectopic pancreas (EP).

METHODS: This was a retrospective study performed
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at an academic referral center including two hospitals.
Institutional review board approval was obtained.
Patients referred to the University Hospital or Denver
Health Medical Center Gastrointestinal Endoscopy
Lab for gastroduodenal subepithelial lesions (SEL)
with a final diagnosis of EP between January 2009
and December 2013 were identified. Patients in this
group were selected for the study if they underwent
endoscopic ultrasound (EUS) with fine-needle aspiration
(FNA) or deep biopsy. A review of the medical record
was performed specifically to review the following
information: presenting symptoms, endoscopic and EUS
findings, computed tomography or magnetic resonance
imaging findings, pathology results, procedure-related
adverse events, and subsequent treatments after EUS-
FNA. EUS with FNA or deep submucosal biopsy was
performed in all patients on an outpatient basais by
one of two physicians (Attwell A, Fukami N). Review of
all subsequent clinic notes and operative reports was
performed in order to determine follow-up and final
diagnoses.

RESULTS: Between July 2009 and December 2013, 10
patients [3 males, 7 females, median age 52 (26-64)
years] underwent EUS for a gastroduodenal SEL and
were diagnosed with EP. One patient was symptomatic.
Six (60%) lesions were in the antrum, 3 (30%) in the
body, and 1 (10%) in the duodenum. A mucosal dimple
was noted in 6 (60%). Mean lesion size was 17 (8-25)
mm. Gastrointestinal wall involvement: muscularis
mucosae, 10%; submucosa, 70%; muscularis propria,
60%; and serosa, 10%. Nine (90%) lesions were
hypoechoic and 5 (50%) were homogenous. A duct
was seen in 5 (50%). FNA was attempted in 9 (90%)
and successful in 8 (80%) patients after 4 (2-6)
passes. Cytology showed acini or ducts in 7 of 8 (88%).
Superficial biopsies in 7 patients (70%) showed normal
gastric mucosa. Deep endoscopic biopsies were taken
in 2 patients and diagnostic in one. One patient (10%)
developed pancreatitis after EUS-FNA. Two patients
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(20%) underwent surgery to relieve symptoms or
confirm the diagnosis. The main limitation of the study
was the fact that it was retrospective and performed at
a single medical center.

CONCLUSION: EUS features of EP include antral lo-
cation, mucosal dimple, location in layers 3-4, and lesio-
nal duct, and FNA or biopsy is accurate and effective.

Key words: Endoscopic ultrasound; Pancreatitis; Ectopic
pancreas; Endoscopy; Subepithelial mass

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Subepithelial lesions (SEL) of the upper
gastrointestinal (GI) tract are common incidental
findings during GI endoscopy. Ectopic pancreas (EP)
is an uncommon yet innocent SEL that should be
differentiated from premalignant lesions such as
gastrointestinal stromal tumors or neuroendocrine
tumors. Noninvasive studies such as computed tomo-
graphy, magnetic resonance imaging, or standard
mucosal biopsies cannot reliably diagnose EP, so the
role of endoscopic ultrasound-fine-needle aspiration
(EUS-FNA) was studied. Herein the endoscopic,
endosonographic, cytologic, and histologic features
of EP are presented along with a summary of the
pertinent, existing literature. Our data support the
conclusion that EUS-FNA is a safe and effective
diagnostic tool for EP.

Attwell A, Sams S, Fukami N. Diagnosis of ectopic pancreas
by endoscopic ultrasound with fine-needle aspiration. World J
Gastroenterol 2015; 21(8): 2367-2373 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v21/i8/2367.htm DOI:
http://dx.doi.org/10.3748/wjg.v21.i8.2367

INTRODUCTION

Ectopic pancreas (EP), also known as pancreatic rest
or aberrant pancreas, is defined as pancreatic tissue
residing outside the normal pancreas and containing
its own duct and vascular supply. EP has a world
prevalence of 1%-13% but is infrequently diagnosed
because the vast majority of cases are asymptomatic.
Most cases are found incidentally during endoscopy,
surgery or autopsy''!. The classic presentation to
gastroenterologists is an incidental, small, < 2 cm,
subepithelial lesion (SEL) in the gastric antrum seen
during esophagogastroduodenoscopy (EGD) in a
middle-aged patient. Other lesions can have a similar
appearance and presentation, including gastrointestinal
stromal tumors (GISTs), which have a small but real
risk of malignant transformation. EP, on the other
hand, does not require treatment unless symptomatic,
and can almost always be dismissed in the absence
of symptoms. Hence, confirming the diagnosis of
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EP would be helpful to stratify patients for surgical
resection.

Cross sectional imaging and EGD with standard
forceps biopsies do not diagnose most EP lesions, and
more aggressive maneuvers such as snare resection,
tunneling deep biopsies, or surgical resection carry
appreciable risks. Thus, sensitive yet safe and accurate
diagnostic tests for EP are desired. EUS can effectively
characterize SELs and determine the organ or layer of
origin, resectability, and lymph node status™. EUS has
been used to evaluate EP in several studies, and the
sonographic features can differentiate EP from other
SELs™ . However, the available literature on EUS
with fine-needle aspiration (EUS-FNA) for EP is small
and essentially limited to case reports from Asial'*"**,
Herein we describe our experience with EUS-FNA in the
diagnosis of EP at a large, tertiary referral center in the
United States. Our objective is to review the clinical,
endoscopic, sonographic, and cytologic features of EP
and to describe any treatments undertaken.

MATERIALS AND METHODS

This was a retrospective study based on chart review.
A search was made through the hospital’s Pathology
records and endoscopy database (Provation, Min-
neapolis, MN) for patients with a diagnosis of EP based
on fine-needle aspirate, endoscopic biopsy, or surgical
excision. Patients found to have incidental EP during
surgery were excluded. All patients who underwent
EUS*" FNA and who were ultimately diagnosed with EP
based on pathology were included in the analysis. The
Colorado Multiple Institutional Review Board reviewed
and approved the study.

Presenting symptoms, endoscopic and EUS findings,
pathology results, complications, and subsequent
treatments were retrieved from the electronic medical
record. Follow-up was obtained by chart review. In
cases where symptoms or procedural complications
were questionable, the patient was contacted directly
by telephone or seen in clinic.

Patients were directly referred for EUS from an
outside institution or the hospitals’ GI clinics. EUS was
performed on an outpatient basis at the University of
Colorado Hospital or Denver Health Medical Center
by one of 2 dedicated endoscopists (Attwell A,
Fukami N) with patients in the left lateral decubitus
position. Patients were given moderate sedation using
intravenous midazolam and fentanyl or monitored
anesthesia care using intravenous propofol, depending
on the patient’s characteristics. EGD with a standard
gastroscope was performed initially. Standard mucosal
biopsies were typically not performed at the time
of EUS. A curvilinear array or radial echoendoscope
(Olympus America, Melville, NY or Pentax Medical
Co., Montvale, NJ) or 20 mHz ultrasound probe (Olym-
pus) though the gastroscope was used to survey
the lesion and the surrounding structures. The size,
appearance, and extent of the lesion was assessed and
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Table 1 Summary of data

n Size Location Mucosal dimple

Gl layer

EUS appearance Duct seen  FNA success FNA accuracy

10 17 mm (8-25 mm) Body/antrum (90%)  Yes (60%)

Submucosa (70%)

Hypoechoic (90%)  Yes (50%) 80% 88%

GI: Gastrointestinal; EUS: Endoscopic ultrasound; FNA: Fine-needle aspiration.

Figure 1 Esophagogastroduodenoscopy and endoscopic ultrasound
evaluation of gastric ectopic pancreas. A: Esophagogastroduodenoscopy
image showing subepithelial lesions (SEL) in the antrum with overlying dimple
(arrow); B: Endoscopic ultrasound image showing gastric SEL with intra-lesional
duct (arrow).

documented.

FNA was performed using a 19- or 22-gauge needle
through the linear scope under endosonographic
guidance. An on-site cytopathologist was available
in all cases and reviewed the aspirate on a slide. In
select cases where FNA was technically challenging
due to the location or the aspirate showed pauci-
cellular specimen, a deep tunneling-type biopsy was
performed using jumbo-capacity forceps approximately
5-8 mm into the lesion depending on its size.

RESULTS

Between July 2009 and April 2014, 10 patients un-
derwent EUS for further evaluation of gastroduodenal
SELs and were ultimately diagnosed with EP. The
median age was 52 (26-64) years and 7 were females.
Median follow-up was 21 mo (range, 8-60 mo).

One patient presented with recurrent epigastric
pain and presumed ectopic pancreatitis; all others
were asymptomatic. In asymptomatic patients, EP
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was diagnosed during EGD performed for unrelated
indications such as chronic gastroesophageal reflux,
Barrett's esophagus, or suspected GI bleeding. Three
(30%) lesions were visible on contrast computed
tomography (CT) of the abdomen. All patients had
previously undergone EGD revealing a SEL. Superficial
mucosal biopsies had been performed in 7 patients
(70%) and were non-diagnostic in all cases.

The endoscopic and endosonographic findings are
summarized in Table 1. EGD immediately before EUS
revealed a single SEL in each patient. Six (60%) were
located in the antrum, 3 (30%) in the body, and 1
(10%) in the duodenal bulb. An overlying mucosal
dimple was noted in 6 (60%) patients (Figure 1A).

EUS was performed with a curvilinear array (n =
10), radial (n = 7), or probe (n = 1) echoendoscope. By
EUS, the mean lesion size was 17 (8-25) mm. The GI
wall layer involvement was as follows: 7 lesions (70%)
involved the submucosa; 6 lesions (60%) involved
the muscularis propria; 1 lesion (10%) involved the
muscularis mucosae; 1 lesion (10%) involved the
subserosa. Five lesions (50%) involved more than 1
layer. Nine (90%) lesions were hypoechoic and 1 (10%)
was isoechoic. Five lesions (50%) were homogenous
and 5 (50%) were heterogenous, independent of the
presence of a ductal stricture, which was seen in 5
lesions (50%) (Figure 1B).

FNA was attempted in 9 (90%) with a 22G (n =
6) or 19G (n = 1) needle or both (n = 2), or with a
(19G) core biopsy needle (n = 1) (Figure 2A). FNA
was deferred in one case in favor of deep, direct
biopsy. Aspiration of cellular material was successful in
8 (89%) of the 9 patients after a mean 4 (2-6) passes.
Cytology showed acini in 7 of the 8 (88%) patients
with adequate cytology (Figure 2B) and occasionally
ductal structures (n = 3). In one non-diagnostic case,
FNA showed only acute inflammatory cells. Acute
ectopic pancreatitis was diagnosed in 2 patients based
on labs, imaging, and EGD findings.

Deep, tunneling biopsies were taken after EUS in
2 patients (Figure 2C), in 1 case because of a pauci-
cellular FNA aspirate and in the other case when FNA
was deferred because of the small size and difficult
location of the SEL. Deep biopsy was diagnostic in 1
of these 2 cases. One case was diagnosed only after
surgical resection. This was a 26-year-old female with
recurrent epigastric pain over 3 mo. CT showed a 2
cm mass in the antrum with surrounding inflammatory
changes (Figure 3B), and EGD showed a SEL with
edema and erythema (Figure 3A), both suggestive of
acute ectopic pancreatitis. She underwent definitive
wedge resection of the mass after resolution of the

February 28, 2015 | Volume 21 | Issue 8 |



Attwell A et a/. EUS-FNA for ectopic pancreas

Figure 2 Endoscopic ultrasound-guided tissue acquisitions for ectopic
pancreas. A: Endoscopic ultrasound-fine-needle aspiration (EUS-FNA) of
gastric ectopic pancreas (EP) lesion; B: Cell block cytology image showing
classic cytologic features of EP including pancreatic acini, magnification x 20; C:
Endoscopic deep biopsy of EP lesion.

pancreatitis. Final pathology of EP was confirmed for
each patient. Asymptomatic patients were reassured
and no further imaging studies were planned.

One patient (10%) developed mild acute ectopic
pancreatitis after EUS-FNA. This was a 30-year-old
female with metastatic neuroendocrine tumor and an
incidental SEL in the stomach detected with staging CT
scan. She developed epigastric pain, elevated serum
lipase, and radiographic evidence of ectopic pancreatitis
24 h after EUS-FNA. She was treated supportively
and eventually underwent wedge resection of the EP
at the time of surgery for her neuroendocrine tumors.
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One other patient underwent wedge resection of EP to
relieve symptoms and to make a definitive diagnosis,
as described above. Her surgery was uneventful and
the epigastric pain resolved after surgery. No other
adverse events occurred during this study.

DISCUSSION

First described in the ileum in 1727, EP now carries
a prevalence of 1%-13% by autopsy and 0.5% by
laparotomy!**!, Its pathogenesis presumably relates
to faulty migration of the ventral or dorsal pancreatic
buds during the foregut rotation of embryogenesis™®.
The stomach is the most common site, followed by
duodenum, jejunum, ileum, and peritoneum.

The incidence of SELs may be increasing because of
improvement and liberal use of noninvasive imaging,
endoscopy, and EUS™. In one study, the incidence
of SELs was 0.36% in 15104 patients undergoing
routine EGD™®, Approximately 5%-9% of submucosal
gastrointestinal lesions evaluated by EUS may be
attributed to EP™'%,

The diagnosis of intraluminal EP can be challenging,
but it is important. When EP can be differentiated from
a GIST or neuroendocrine tumor, aggressive maneuvers
such as unroofing, biopsy, endoscopic resection, or
surgery can be avoided in the asymptomatic patient.
Noninvasive imaging studies such as CT and magnetic
resonance imaging may show nonspecific enhancing
thickening in the stomach or bowel, but many lesions
are missed"®!. Endoscopy typically reveals a SEL with
bland, normal overlying mucosa. The greater curve
of the gastric antrum is the most common location,
followed by gastric body, duodenal bulb, fundus,
descending duodenum, and cardia®’. A central
umbilication, which is attributed to a duct orifice, is
seen over the lesion in 35%-90% of cases'’. Because
of the subepithelial nature of the EP, conventional
biopsies are only helpful in 10% of cases!”’.

Though relatively invasive, EUS is suited for assessing
SELs and is more accurate than EGD alone®™!. In
numerous studies it has proven to be safe and effective for
examining EPs and defining its characteristic features™®’,
Sonographically, EP is typically hypoechoic and arises
from the submucosa (3™ layer), but approximately
17% and 10% may involve the muscularis propria and
serosa, respectively®!. Nonspecific thickening of the
muscularis around the lesion may also occur. In over
half of cases, an anechoic ductal structure is seen within
the lesion®.

Pathologic confirmation of EP requires deep forceps
biopsy, EUS with FNA or core biopsy, or surgical biopsy.
In one study of SE masses that included 10 patients
with EP, the accuracy of EUS criteria alone for making
a diagnosis was only 50%"!. Previous case reports
suggest that EUS-FNA can diagnose EP accurately and
safely during the first attempt!®*232?],

In our study, which is the largest American series of
EP patients undergoing EUS, the location, endoscopic
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Figure 3 Exam findings consistent with acute ectopic pancreatitis
in a 26 year-old female with recurrent epigastric pain. A: Esophago-
gastroduodenoscopy image showing subepithelial lesions (SEL) in antrum with
overlying erythema and edema; B: Computed tomography scan image showing
SEL in antrum of stomach with localized inflammatory reaction (arrow).

appearance, and sonographic features of the lesions
were typical for EPs described in other studies. EPs
were predominantly hypoechoic, homogenous, and
arising from the submucosa (3™) layer in the gastric
body or antrum. An intra-lesional duct structure,
overlying mucosal dimple, or both was present in
approximately half of the cases. EUS-FNA confirmed
the diagnosis in 7 patients with a cellular aspirate,
including one case using a core biopsy needle. In
these 7 patients, cytologic analysis showed acinar
structures, and ductal epithelium was also seen in 3
of the 7 cases. Islet cells were not seen cytologically,
an expected finding since EP typically only contain
acini and ducts®. In 2 cases, a deep tunneling-type
biopsy was performed, and in one case the diagnosis
was confirmed after surgical resection. Thus, EUS
with various endoscopic methods eventually led to the
diagnosis in 90% of patients with EP at our institution.
Moreover, patients could be discharged without addi-
tional surveillance.

One could argue that the diagnosis of EP can be
made based on endoscopic and sonographic criteria
alone in some cases, for example a classic hypoechoic
lesion in the antrum with mucosal dimple and visible
duct on EUS. However other SELs including GISTs may
contain hypoechoic spaces, and since the diagnostic
accuracy of EUS or imaging alone is undefined, we
feel that FNA or deep biopsy should be performed
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whenever possible.

A core needle biopsy was successful in one of our
cases, but this practice has not been well established
in SELs due to size and location, and the tissue yield
has not been shown to exceed that of FNA in EP. In
a series of 65 patients with SELs, which included
predominantly smooth muscle tumors but also 5
cases of EP, this technique led to a diagnosis in 18 of
65 patients (28%) but technical failure occurred in
43%"4, Given the small size of most EP lesions and
the added stiffness of core biopsy needles, we would
not recommend this practice routinely.

In order to obtain sufficient tissue, various en-
doscopic “unroofing” techniques for SELs have also
been described with large forceps, snare, or needle-
knife!*>*®), Alternatively, SELs may be completely or
partially resected with or without the use of saline
injection, banding, or detachable loop beneath the
lesion®®”?°), The diagnostic accuracy exceeds 90%
and lesions including EPs can be entirely removed
with these methods. However, immediate bleeding
requiring hospitalization or endotherapy may occur
in 11%-56% of cases'”®*”) and chest or abdominal
pain in 2%-12%""*°!, Unlike other SELs, the benign
nature of EP should not warrant the risks of such an
aggressive approach. The accuracy of FNA in our study
(7 of 9, 78%) was less than ideal, but it was similar
to that of GISTs from other studies®™”. Other modes
of tissue acquisition should be considered when EUS-
FNA is non-diagnostic. We favor initial evaluation with
EUS-FNA, then proceeding with a deep, tunneling-type
(unroofing) forceps biopsy when FNA is technically
difficult or non-diagnostic.

One patient in our cohort presented with acute
ectopic pancreatitis (AEP) and another developed
pancreatitis following EUS-FNA, and both underwent
resection. The latter was recently published as the
first such case reported in the literature™, Excluding
these cases, the low incidence of complicated EP in our
cohort (20%) is consistent with the existing literature,
where most patients with EP are asymptomatic.
Approximately 100 cases of EP-related adverse events
have been published including AEP, pseudocyst, a
palpable abdominal mass, gastrointestinal hemorrhage,
gastric outlet obstruction, and adenocarcinomat*****%,
For such cases, resection is advocated to relieve and/or
prevent symptoms, or when the diagnosis is uncertain.
Malignancy within EP has been reported and was
even found to develop in 12.7% of cases in 1 surgical
seriest?®*3%3% However, the overall risk of cancer in
incidental EP is estimated to be very small and does
not warrant prophylactic resection. Resection typically
involves a surgical approach, but endoscopic mucosal
resection and endoscopic submucosal dissection for EP
have also been described™**!,

We recognize some limitations in this study. Due
to its retrospective nature, patients with a SEL and
non-diagnostic EUS-FNA who were subsequently
observed may have been missed. However, because
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we generally investigate SELs until a diagnosis is
established or patient declines further testing, this
effect should be minimal. Similarly, post-procedure
complications or symptoms could be missed in patients
who returned to their referring institution. However,
any patients contacted or seen by the referring
physician in this study were asked specifically about
complications. Finally, EUS is highly subjective and
FNA of EP may be difficult because of their small size
or location along the greater curve; thus, the study’s
findings may be less applicable to centers with lower
volume or experience.

In conclusion, EP is typically an incidental and
benign entity, but confirming the diagnosis with EUS-
FNA is appropriate, safe, and effective. Common
endoscopic and sonographic features of EP include a
location in the gastric antrum, a mucosal umbilication,
involvement of GI wall layers 3 or 4, and the presence
of an intra-lesional duct. FNA confirms the diagnosis
and subsequently allows for safe observation in the
vast majority of patients. Acute ectopic pancreatitis is
rare but should be noted as a potential complication of
EUS-FNA.

COMMENTS

Background

Subepithelial lesions (SELs) in the gastrointestinal (Gl) tract are being
diagnosed with increasing frequency because of the liberal use and improved
quality in radiologic studies and endoscopy. Though relatively uncommon,
ectopic pancreas (EP) is an innocent type of SEL that should be differentiated
from other, premalignant SELs in order to maximize treatment efficacy and
avoid harm. SELs are not well-visualized on most radiologic studies, and
routine endoscopic (mucosal) biopsies do not typically detect SELs. Thus,
better diagnostic studies for SELs and EP in particular are needed.

Research frontiers

SELs are frequently detected during Gl endoscopy procedures, but differentiating
the various types of SELs remains problematic. Various diagnostic techniques
currently being used for SELs include endoscopic ultrasound (EUS), EUS with
fine-needle aspiration (EUS-FNA), deep endoscopic biopsy, partial or complete
endoscopic snare excision, or surgical resection. These techniques allow
physicians to differentiate the various types of SELs and, in some cases,
to remove lesions at the same time. However, only a small subset of SELs
carry malignant potential and thus require resection, so differentiating fully
benign lesions such as EP with high accuracy is important, as it may prevent
unnecessary treatments or complications.

Innovations and breakthroughs

The specific role of EUS-FNA or EUS with deep biopsy in diagnosing EP has
not been well-studied. The available literature to date has been limited to case
reports and small case series in Asia. Our study is new and different in that it
addresses the role of EUS-FNA or EUS with deep biopsy specifically for EP, it
is the largest such case series to date. Itis also the only such American series.

Applications

This study will help physicians recognize the various endoscopic features of
EP, which are encountered not infrequently in clinical practice. It will also help
gastroenterologists, particularly those who practice endoscopic ultrasound,
become familiar with the endosonographic and cytologic features specific to EP.
The study should also help endosonographers become more comfortable with
the technical aspects of EUS-FNA or deep biopsy for EP, while also recognizing
that EUS-FNA can potentially trigger acute pancreatitis. Collectively, gas-
troenterologists can use this study to differentiate EP from other SELs and
thereby avoid unnecessary surgical or endoscopic resection procedures.

Terminology
EP is pancreatic tissue that develops and resides outside the primary pancreas
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organ, most commonly in the stomach. EUS is an endoscopic procedure
whereby a lighted camera tube (endoscope) containing an ultrasound probe is
inserted through the mouth and into the Gl tract, where it is used to take images
of the Gl lumen and surrounding organs. Endoscopic ultrasound may be used
to guide a needle into selected organs, where cells can be aspirated and sent
to Cytology for review. This is called endoscopic-guided ultrasound or EUS-
FNA. A SEL in the Gl tract is @ mass or other lesion that arises from beneath
the surface epithelial layer of the gut. A GIST is a type of SEL of mesenchymal
origin with malignant potential that most commonly occurs in the stomach.

Peer-review

This is a small but strong retrospective study evaluating the role of EUS-FNA or
deep biopsy in the diagnosis of EP lesions. The authors nicely summarize the
endoscopic, sonographic, cytologic, and histologic features of EP lesions in 10
patients encountered in routine clinical practice at 2 institutions in an academic
tertiary referral center.
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