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a  b  s  t  r  a  c  t

BACKGROUND:  Ectopic  gastric  mucosa  (EGM)  otherwise  termed  gastric  heterotopia  or gastric  inlet patch
occurs  in  approximately  2.5% of the population.  Adenocarcinoma  uncommonly  involves the upper
oesophagus,  rarely  arising  from  gastric  heterotopia  or  submucosal  glands.  Currently,  there  are 58  cases
in  the  literature  of  oesophageal  adenocarcinoma  arising  within  areas  of  EGM.  To  date  no paper  has  differ-
entiated between  gastric  or intestinal  type  adenocarcinoma.  This  case,  which  describes  adenocarcinoma
arising  within  EGM,  exhibited  a different  immunophenotype  reminiscent  of gastric  type  glands,  in  the
absence  of  intestinal  metaplasia.  This  case  should  be  regarded  as a different  type  of  carcinoma,  consistent
with  a non-Barrett’s  oesophagus-associated  adenocarcinoma.
CLINICAL  PRESENTATION:  A  63  year old  female  presented  with  a three  month  history  of  progressive  cervical
dysphagia  with  no associated  weight  loss  or general  malaise.  Gastroscopy  revealed  a suspicious  lesion  at
the cricopharyngeus.  Positron  emission  tomography  demonstrated  a metabolically  active primary  lesion
without  evidence  of  distant  disease.  The  patient  received  neo-adjuvant  chemotherapy  followed  by  a three
stage total  oesophagectomy.  Histology  demonstrated  a moderately  differentiated  adenocarcinoma  with
gastric  immunophenotype  and background  changes  of  gastric  heterotopia.
CONCLUSION:  EGM  is  common  but scarcely  biopsied  for evidence  of  dysplasia  or  adenocarcinoma.  Whilst
malignant  progression  is rare it is  important  that  endoscopists  are  aware  of  the  potential.  Determining
the  exact  type  of adenocarcinoma  may  have  implications  for therapeutic  approaches.

Recognition  of  EGM  at endoscopy  may  identify  patients  at greater  risk  of  developing  adenocarcinomas
of  the proximal  oesophagus,  however,  this  relationship  and  the necessity  for  screening  requires  more
study.

© 2016  The  Author(s).  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

The incidence of oesophageal cancer is increasing and currently
affects in excess of 450,000 people each year worldwide [1]. Most
commonly squamous cell carcinoma arises within the proximal
third of the oesophagus and less often adenocarcinoma occurs
within the distal third of the oesophagus in association reflux and
Barrett’s metaplasia. Adenocarcinoma within the proximal oesoph-
agus and unrelated to Barrett’s metaplasia are extremely rare and
arise either from foci of EGM or submucosal glands. At least 58
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cases of oesophageal carcinoma arising in an area of ectopic gas-
ric mucosa (EGM), also referred to as gastric inlet patch or gastric
heterotopia, have been reported in the literature. However this is
the first to describe an adenocarcinoma arising within the proxi-
mal  oesophagus within an area of EGM that has exhibited gastric
immunophenotype.

1.1. Pathogenesis of ectopic gastric mucosa

The aetiology of EGM is poorly understood. Currently, two
main theories exist to explain the pathogenesis. The most widely
accepted of these is that EGM is an embryological remnant. Incom-
plete embryological replacement of columnar mucosa by squamous
epithelium leads to the development of remnant patches of colum-
nar epithelium which differentiate into gastric mucosa [2,3].

The alternative theory proposes that EGM, in a similar way
to Barrett’s oesophagus, is an acquired condition as a result
of gastro-oesophageal reflux disease [4]. One study found that
the immunohistochemical staining of an adenocarcinoma arising
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within a patch of EGM, shared the same pattern of staining as that
of Barrett’s metaplasia, that is CK7 positive and CK20 negative stain-
ing. They concluded from this that EGM and Barrett’s must have a
common pathogenesis. However, whilst EGM itself may  be a con-
genital condition, exposure to acid, either secreted from parietal
cells within the EGM or refluxing caudally from the stomach, may
lead to the acquired changes known to cause Barrett’s and hence
explain the immunohistochemical staining.

1.2. Development of invasive carcinoma within areas of ectopic
gastric mucosa

It is widely accepted that Barrett’s oesophagus can lead to
the development of adenocarcinoma as a result of successive
dysplastic changes culminating in invasive carcinoma [5]. This
metaplasia-dysplasia sequence could also be the cause of adeno-
carcinomas arising in EGM, especially considering that EGM likely
contains parietal cells that secrete hydrochloric acid locally, and
thus induce the metaplasia-dysplasia pathway. However, in this
case, no intestinal metaplasia was found histologically and the
presence of EGM raised the possibility of a different pathway of
carcinogenesis in this tumour.

2. Presentation of case

A 63 year old female initially presented with a 4 month history
of progressive cervical dysphagia with no associated weight loss
or malaise. Risk factors for cancer included being an ex-smoker
and daily alcohol consumption. Her other medical history included
hypertension and hypercholesterolaemia.

2.1. Investigations

• Barium swallow – demonstrated a smooth lesion at the level of
the cricophayngeus extending from the inferior border of C6 to
inferior border of T2. The remaining oesophagus appeared nor-
mal.

• Gastroscopy – confirmed the presence of a suspicious lesion
within the upper oesophagus situated immediately below the
cricopharyngeus as well as mild oesophagitis, prepyloric gastritis
and duodenitis. H. pylori and standard biopsies were obtained.

• Histopathology – a moderately differentiated adenocarcinoma of
gastric type with variable glandular, villiform and papillary archi-
tecture with marked cytological and nuclear atypia, as well as
marked inflammation was found in the biopsies taken from the
proximal oesophageal lesion.

• Staging CT – invasion into the adjacent mediastinal fat but no
definite invasion of the great vessels or trachea and no definite
lymphadenopathy could be identified.

• PET scan – revealed an FDG-avid right sided para-oesophageal
lymph node and confirmed the absence of any distant FDG-avid
disease.

• Bronchoscopy and endobronchial ultrasound were also per-
formed and demonstrated no invasion of the airway structures.

• Clinical staging was cT3 N0.

The patient was discussed at a multidisciplinary meeting and
the decision was made to proceed with neoadjuvant chemotherapy.
The patient received ECF neoadjuvant chemotherapy.

2.2. Operative findings and technique

After completion of induction chemotherapy the patient under-
went a three stage total oesophagectomy.

A 2 cm tumour within the upper oesophagus was  found 19 cm
distal to the oral cavity and 5 cm distal to the pharynx. There was  no

evidence of macroscopic metastatic disease in the abdomen, neck
or chest. Enlarged, but soft, para-oesophageal nodes where noted
in the upper mediastinum.

Thoracoscopic mobilisation of the oesophagus was  performed
with clearance of the upper para-oesophageal nodes. A left neck
incision was  made along the anterior border of sternocleidomas-
toid through which the oesophagus was  completely mobilised up
to the larynx. At this point, it was  felt that the tumour could be com-
pletely resected without performing laryngectomy. A prophylactic
tracheostomy was performed.

The cervical oesophagus was  divided 2 cm proximal to the
tumour. A single layered end to side, oesophago-gastric anasto-
mosis was  fashioned with 3.0 PDS. A nasogastric tube was placed
across the anastomosis.

A pyloromyotomy was performed and a feeding jejunostomy
placed.

2.3. Histology

Histological examination of the specimen revealed a non-
Barrett’s associated gastric type adenocarcinoma arising within an
area of ectopic gastric mucosa in the upper oesophagus (Fig. 1),
in the absence of any intestinal metaplasia. Adjacent areas of high
grade dysplasia of gastric/foveolar type were noted.

Immunohistochemical staining revealed the tumour was  CK7
strongly and diffusely positive (Fig. 2), with only patchy-weak CK20
expression. Also, there was strong diffuse expression of MUC-1
(Fig. 3), as well as MUC-5AC (Fig. 4) but only sparse MUC-2 stain-
ing and no CDX-2 labeling. This immunoprofile and lack of Barrett’s
oesophagus is consistent with non-intestinal phenotype adenocar-
cinoma of the upper gastro-intestinal tract. The tumour was  limited
to the deep submucosa with no invasion into the muscularis propria
or lymph node involvement. Pathological stage was ypT1b N0.

3. Follow up

The patient is currently disease free 20 months post surgery. The
patient had gastroscopies 2–5 months post operatively for man-
agement of dysphagia secondary to anastomotic stricture. These
procedures demonstrated no evidence of macroscopic tumour
recurrence. Notably, no were biopsies obtained. The last surveil-
lance CT scan demonstrated no evidence of disease recurrence.
11 months post surgery the patient presented with nausea and
vomiting secondary to small bowel obstruction. An emergency
laparotomy and adhesiolysis was  performed which also confirmed
the absence of any intra-abdominal metastasis.

4. Literature review

We  searched Ovid and Embase databases using the search terms
‘ectopic gastric mucosa’, ‘heterotopic gastric mucosa’, gastric inlet
patch’ and ‘adenocarcinoma’. We  also yielded results from the ref-
erence lists of papers identified in this search.

5. Results

In total 58 cases of adenocarcinoma arising within EGM in the
proximal oesophagus were identified in 52 papers (Table 1). Two
papers could not be obtained in English full text, Frezza et al. and
Armstrong et al. In the majority of papers the finding of intesti-
nal metaplasia was  not reported on (n = 42). Only 3 cases reported
finding intestinal metaplasia and 7 cases reported on the absence of
intestinal metaplasia. Cases of adenocarcinoma arising EGM have
been reported worldwide (Table 2), interestingly the majority of
cases have been reported in Japan. Median age 64 (43–88) years
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