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Abstract

Heterotopic pancreas is a congenital anomaly
characterized by ectopic pancreatic tissue. Treatment
of heterotopic pancreas may include expectant
observation, endoscopic resection or surgery. The
aim of this report was to describe the technique of
ligation-assisted endoscopic mucosal resection (EMR)
for resection of heterotopic pancreas of the stomach.
Two patients (both female, mean age 32 years) were
referred for management of gastric subepithelial
tumors. Endoscopic ultrasound in both disclosed small
hypoechoic masses in the mucosa and submucosa.
Band ligation-assisted EMR was performed in both
cases without complications. Pathology from the
resected tumors revealed heterotopic pancreas arising
from the submucosa. Margins were free of pancreatic
tissue. Ligation-assisted EMR is technically feasible and
may be considered for the endoscopic management of
heterotopic pancreas.
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INTRODUCTION

Heterotopic pancreas (HP), also known as pancreatic
rest, was first described in 1727 when it was found in an
ileal diverticulum™. It refers to an uncommon congenital
anomaly characterized by the presence of ectopic
pancreatic tissue far from the pancreas and without
any anatomical or vascular communication with this
organ. It occurs in 2% of the general population®” and
is more common in males than females?l. HP may occur
throughout the gastrointestinal tract but has a proclivity
for involving the stomach and proximal small intestine.
Most affected patients are asymptomatic although a
minority may present with a variety of symptoms, most
common being epigastric pain®. Options for treatment
for heterotopic pancreas in the stomach include
surgery®¥ endoscopic resection®® or conservative
management. This report describes the first two cases
of HP treated with band ligation-assisted endoscopic
mucosal resection (EMR).

CASE REPORT

Case 1

A 49-year-old white female presented to her primary
gastroenterologist with abdominal bloating and
constipation. She was report anemic and found to
have heme-occult positive stools. Work-up included a
computer tomography (CT) scan of the abdomen and
pelvis, colonoscopy and esophagogastroduodenoscopy
(EGD). CT revealed small liver cysts but no other
abnormalities. Colonoscopy demonstrated two small
polyps that were removed. EGD showed a small, firm,
umbilicated subepithelial antral mass. The mucosa
overlying the mass was biopsied and showed chronic
gastritis with no submucosal tissue present. The
patient was referred to our endoscopy unit for upper
endoscopic ultrasonography (EUS) of the antral lesion.
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Figure 1 Endoscopic view of heterotopic pancreas of
the stomach showing a medium-sized subepithelial
nodule with central umbilication and normal overlying
mucosa. The pylorus is visible distally.

Figure 3 Ligation-assisted EMR of pancreatic rest. The banding device
was positioned over the target lesion (A), suction was applied and a band was
deployed. The lesion was then resected using electrocautery snare. Residual
ulcer is shown (B).

She denied abdominal pain, nausea, vomiting, overt
gastrointestinal bleeding or weight loss. Her physical
examination revealed a healthy middle-aged white female
in no apparent distress. Her abdominal examination
was normal without tenderness. Prior to EUS, she
was informed that the lesion most likely represented
a pancreatic rest and that if suspected diagnosis was
confirmed, then conservative management would
be reasonable. Nevertheless, the patient expressed
her preference for resection of the mass if possible.
Informed consent was obtained and sedation was
performed using a combination of intravenous
midazolam and propofol. Initial EGD confirmed a
single medium-sized subepithelial nodule along the
greater curvature of the gastric antrum (Figure 1). The
patient was then placed into the right lateral decubitus
position and water was instilled into the distal stomach.
Radial endosonography (GF-UE160-AL5; Olympus
America Inc., Center Valley PA; USA) revealed a well-
defined hypoechoic lesion from the deep mucosa/
submucosa that measured 8 mm X 6 mm in maximal
diameter (Figure 2A and B). There was no evidence of
peritumoral adenopathy. Ligator-assisted EMR (Duette
Multi-Band Mucosectomy; Cook Medical Inc., Winston-
Salem, NC; USA) of the tumor was successfully
performed using one band (Figure 3). The residual
ulcer was closed using three endoclips (Resolution Clip;

Figure 2 Radial EUS images. A pancreatic rest showing an 8 mm x 6 mm hypoechoic subepithelial
mass appearing to involve the mucosa (A) and submucosa (B). The tumor was confirmed as submu-
cosal in origin after resection without involvement of the mucosa.

Boston Scientific Inc., Natick MA; USA). There were
no complications. Surgical pathology from the resected
specimen revealed heterotopic pancreatic tissue confined
to the submucosa (Figure 4).

Case 2

A 15-year-old white female presented to her primary
gastroenterologist with left upper quadrant abdominal
pain. EGD showed a small subepithelial antral mass.
The mucosa overlying the tumor was normal and
biopsies showed only mild gastritis. The patient was
then referred for an upper EUS. She denied nausea,
vomiting, overt gastrointestinal bleeding or weight loss.
Physical examination including abdominal examination
was normal. Prior to EUS, review of endoscopic
pictures from outside EGD suggested a pancreatic rest.
Information was provided to the patient and parents that
if suspected diagnosis was confirmed, then conservative
management would be reasonable. Nevertheless, the
patient and parents both expressed preference for tumor
resection, if possible. Initial EGD confirmed a single
medium-sized subepithelial nodule along the greater
curvature of the prepyloric stomach (Figure 5). The
patient was then placed into the right lateral decubitus
position and water was instilled into the distal stomach.
Radial endosonography revealed a well-defined 9 mm
X 7 mm hypoechoic lesion from the deep mucosa and
submucosa (Figure 6). The outer endosonographic
borders were well defined. Ligator-assisted EMR of
the tumor was successfully performed using one band
(Figure 7). There were no complications. The resected
specimen was submitted for pathologic examination,
which revealed the presence of HP tissue confined to
the submucosa with negative margins.

DISCUSSION

Heterotopic pancreas (HP), also known as pancreatic
rest, is most often detected as an incidental finding during
routine upper endoscopy. The typical endoscopic appear-
ance in the stomach is as a firm round or oval umbilicated
subepithelial nodule along the greater curvature situated
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Figure 4 Photomicrograph of the resection specimen showing pancreatic
tissue within the gastric submucosa (HE, x 10).

Figure 6 Radial EUS images of a pancreatic rest showing a 9 mm x 7 mm
hypoechoic subepithelial mass appearing to involve the deep mucosa and
submucosa. The tumor was confirmed as submucosal in origin after resection
without involvement of the mucosa.

several centimeters proximal to the pylorus. Most patients
are asymptomatic, but symptoms may rarely occur due
to the irritative effect of the hormones and enzymes se-
creted by the HP at a particular site”. Histologically, pan-
creatic rests vary from resembling the normal pancreas
(acini, ducts and islets of Langerhans) to widely separated
ducts within 2 muscular stroma™”. Hence, complications
in HP resemble those seen with the pancreas itself includ-
ing acute pancreatitis' """, pancreatic cancer”?, cystic de-
generation” and islet cell tumors'"?. Other rare reported
complications include gastrointestinal bleedjng[15], gastric
outlet obstruction'”, jaundice"” and abscess formation"”
Asymptomatic HP can generally be followed expectantly
with treatment reserved for patients who are symptomatic,
have enlarging lesions or to ensure diagnostic certainty.
Both pancreatic rests in these two patients were inciden-
tally discovered during EGD for investigation of anemia
and left upper quadrant pain, respectively. Nevertheless,
removal was requested by both patients to ensure the sus-
pected pre-procedural diagnosis.

The diagnosis of HP is not straightforward. Al-
though umbilication is characteristic, the specificity of
this endoscopic finding for HP remains unknown. The
typical EUS image of a pancreatic rest in the stomach is
a hypoechoic, heterogeneous submucosal mass, although
the muscularis propria and mucosa may be occasion-

Figure 5 Endoscopic view of heterotopic pancreas of the stomach show-
ing a medium-sized subepithelial nodule with central umbilication and
normal overlying mucosa. The pylorus is visible distally.

Figure 7 Ligation-assisted EMR of pancreatic rest.

ally involved. A ductal structute may also be discernible
within the lesion. Although these endosonographic find-
ings are suggestive of HP, the accuracy of EUS for the
diagnosis of subepithelial tumors (other than gastroin-
testinal stromal tumors such as HP) is limited””. This
fact is illustrated in our cases as the mucosa was incot-
rectly predicted to be involved in both patients.

Since HP is usually a submucosal tumor, pinch mu-
cosal biopsies atre invariably non-diagnostic. Neverthe-
less, Shalaby e# a/' reported a case of esophageal HP
diagnosed with biopsies obtained with a jumbo forceps.
Teixeira” has described the use of ethanol injection to
create an artificial ulcer that then facilitated the removal
of sufficient submucosal tissue to establish the diagnosis
of HP. Goto et al™” reported a case of esophageal HP
diagnosed by EUS-guided FNA. Historically, the diag-
nosis of HP was often made by histological examination
of surgical specimens. Some authors believe that it is
difficult to obtain a definitive diagnosis of HP preopera-
tively”"! and therefore advocate surgical resection'”.

Although there are some reports of surgical resection
of HP*Y EMR may be an attractive, less invasive option
for resection of accessible lesions. However, there have
only been a few reports®® that describe the use EMR for
HP resection (Table 1). Two groups have desctibed the
use of cap-assisted EMRP. The “inject, lift and cut”,
or “strip biopsy” EMR technique!” was reported for the
resection of 6 HP submucosal masses. Finally, Sun e# a/*
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Author Yr Number of tumors Mean tumor size (mm) Tumor location EMR technique Follow-up' (mo)
Lee et al® 1999 1 Small Stomach CAP-assisted NR
Faigel et al! 2001 1 10 Stomach CAP-assisted 6
Kojima et al”) 1999 6 135 Stomach Strip biopsy 15
Sun et al¥ 2002 2 NR Stomach Inject and cut 12-17
Khashab et al (current study) 2008 2 85 Stomach Ligation-assisted NR

EMR: Endoscopic mucosal resection; NR: Not reported. 'All cases with reported follow-up were without any recurrence.

studied the use of EUS-guided injection and the “inject
and cut” EMR technique for the resection of 16 upper
gastrointestinal submucosal tumors, two of which were
gastric HP tumors. Ligation-assisted EMR may be more
operator-friendly than the other EMR techniques. It
requires neither saline injection nor snare prepositioning,
and the concept of tissue capture is similar to the
familiar variceal ligation technique. The current series,
to our knowledge, is the first to describe the use of
ligation-assisted EMR for gastric HP. This technique
permitted a histologic confirmation of the suspected
diagnosis and in both cases achieved a margin-negative
resection without complication.
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