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1. Introduction
Heterotopic gastric mucosa (HGM) is abnormally placed gastric mucosa outside of the
stomach and can be found almost anywhere within the gastrointestinal tract (von Rahden et
al., 2004). HGM is most commonly found in the esophagus. The most widely known HGM
in the gastrointestinal tract is in the Meckel’s diverticulum. However, HGM is also found in
the other part of the gastrointestinal tract including the tongue (Melato & Ferlito, 1975;
Ortiz, 1982; Surana, 1993), duodenum (Kibria et al., 2009; Mann, 2000), gallbladder (Hayama
et al., 2010; Popkharitoy et al., 2008), jejunum (Boybeyi et al., 2008; Nowak & Deppisch,
1998), ileum (Chan et al., 1999; Erez et al., 1991), rectum (Garmendia et al., 2007; Vieth et al.,
2005) and anus (Steele et al., 2004). Interestingly, HGM of the umbilicus, a part of remnant
alimentary tract has also been report (Heo et al., 2010).
HGM patch (HGMP) of the proximal esophagus, also referred to as cervical inlet patch (CIP)
is typically found in the proximal esophagus. It can also be found in the other part of the
esophagus (Borhan-Manesh & Franum, 1991; Katsanos et al., 2010). On endoscopy,
HGMP/CIP is clearly distinct from the esophageal squamous mucosa. HGMP/CIP is
widely considered to be congenital in nature. However, it has also been proposed to be an
acquired condition (Avidan et al., 2001; Meining & Baubouj, 2010). In clinical practice,
HGMP/CIP is an under-recognized condition. The incidence reported in the literature
varies with lower estimates in the earlier endoscopic studies (von Rahden et al., 2004). Later
studies reported higher incidence (Ohara, 2010). The highest incidence was reported in an
autopsy study (von Rahden et al., 2004). Use of newer endoscopic modalities has been
reported to increase the pick up rates of HGMP/CIP.
HGMP/CIP is largely asymptomatic and is incidental findings during endoscopy
evaluations for other gastrointestinal complaints. Commonly reported symptoms are those
symptoms complex referred to as extra-esophageal manifestations of gastro-esophagael
reflux disorders. Other common upper aero-digestive disorders have also been linked to
HGMP/CIP. Despite the benign nature of HGMP/CIP, serious and important complications
have been reported (von Rahden et al., 2004). Furthermore, associations with higher
frequencies of laryngopharyngeal malignancies have also been reported (Basseri et al., 2009).
A clinico-pathologic classification has been proposed which categorized HGMP/CIP into
five distinct groups based on clinical, endoscopic and histological findings (von Rahden et
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al., 2004). The management strategies of HGMP/CIP are not well defined and are dependent
on the severity of symptoms. However, other newer treatment modalities have also been
reported.
This chapter discusses the pathogenesis, the endoscopic features, clinical symptoms and the
management of HGMP/CIP, an entity that is still under-recognised and is frequently missed
during upper gastrointestinal endoscopy examinations.

2. Pathogenesis
HGMP is widely considered to be congenital in nature, as result of incomplete esophageal
squamous epithelization during the embryogenic development stage (von Rahden et al.,
2004). Reports of HGMP in the esophagus of young children and even babies support this
theory (Boybeyi et al., 2008; Georges et al., 2011; Macha et al., 2005; Surana et al., 1993).
However, it has also been proposed to be acquired in nature, similar to Barrett’s esophagus
(Avidan et al., 2001; Lauwers et al., 2005). There are based on similarities in the mucin and
staining characteristics with CK7 and CK20 (Bogomoletz et al., 1988; Lauwers et al., 2005)
between Barrett’s esophagus and HGMP/CIP. Reports of higher incidence of Barrett’s
esophagus in patients with HGMP/CIP also suggested a link. Some has even proposed that
the origins of HGMP/CIP may be different, congenital in children and acquired in adult
(Lauwers et al., 2005). A recently proposed hypothesis suggested that HGMP/CIP developed
from rupture retention cyst of the proximal esophagus (Meining & Baubouj, 2010).
2.1 Origin of heterotopic gastric mucosal patch of the proximal esophagus
2.1.1 Congenital origin theory
Embryogenesis of the esophagus
The development of the esophagus starts at the beginning of embryogenesis (LiebermanMeffert et al., 2002). The upper aerodigestive tract (oro, naso and largyngopharynx),
respiratory tract, esophagus and stomach and duodenum arise from the same embryogenic
segment. The stages of development are correlated with the length of the embryo. At 3 mm
crown-rump length, the esophagus is mainly lined with columnar mucosa and during
development at 110 CR length (equivalent to 24 weeks gestation), the squamous lining begin
to replace the columnar lining starting at the mid esophagus, migrating in both directions.
The cervical region of the esophagus is the last area to get stratification and this account for
the common findings of HGMP in the proximal esophagus. The embryogenic development
of the esophagus is shown in Figure 1.
2.1.2 Acquired origins theories
Metaplastic transformation of squamous mucosa to columnar mucosa from chronic acid injury
It has also been proposed that the HGMP/CIP is an acquired condition as result of chronic
inflammation from exposure to acid as part of gastroesophageal reflux disorders (Avidan et
al., 2001; Lauwers et al., 2005). It is postulated that chronic acid exposure results in
inflammation that leads to reactivation or proliferation of remnant columnar mucosa. These
remnants columnar mucosa are present as microscopic foci in the esophageal lining or are
covered by squamous mucosa. With chronic irritations, these foci develop into larger patch
resulting in the formation of island of columnar mucosa, HGMP (Figure 2).
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Time line
Tubular

Solid

Vacuolization

Columnar

Keratinizing
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Fig. 1. Embryogenesis of the esophagus: solidification of the hollow tubular esophagus
occur with rapid cellular proliferation followed by vacuoles formations (recanalization),
columnarization (cilia phase shaded rippled pink) and the final stage of squamous cell
mucosa formation (keratinizing followed by dekeratinizing phase-shaded gray). HGMP
form when the final phase is incomplete
Early

Chronic

Gastroesophageal
Reflux

Esophagitis

HGMP/CIP

Established Barrett’s

Fig. 2. Proposed acquired pathway through chronic reflux injury: Chronic acid (+/- pepsin
and bile injury) leads to reflux esophagitis and reflux may reach the proximal esophagus
resulting in similar changes. Chronic esophagitis leads to adaptive changes resulting in
metaplasia metaplasia of the distal esophagus. Chronic injury in the proximal esophagus
lead to reactivation of buried columnar cells resulting in formation of HGMP
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Formation from ruptured retention cyst of the proximal esophagus
This proposed theory suggested that HGMP/CIP formed from ruptured proximal esophageal
glandular retention cysts (Meining & Baubouj, 2010). The initial process starts with occlusion
of esophageal glands in the proximal esophagus resulting in formation of retention cysts
which is internally covered by columnar epithelium. With further enlargement of the cysts,
they eventually rupture resulting in the formation of HGMP (Figure 3).
Formation of retention cysts

Retention cysts coalesce and enlarge

Formation of HGMP/CIP

Fig. 3. Proposed acquired pathway through rupture of esophageal glandular retention cysts
in the proximal esophagus
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2.1.3 Others
Others have proposed that development of HGMP/CIP in adult and children may be
different based on differences in the mucin protein (MUC) staining. It has been suggested that
two pathogenetic pathways maybe involved: focal upper esophageal mucosal
misdevelopment in pediatric population and patchy metaplastic replacement of squamous
mucosa in adults with gastroesophageal reflux disease. (Lauwers et al., 2005)

3. Histology
HGMP/CIP consists of columnar mucosa found in the stomach (Figure 4). HGMP/CIP can
contain glandular mucosa of different types similar to those found in the stomach. One
study showed that the body or fundus mucosa type parietal cells is the most common
accounting for 50 to 65% with the antral type and mixed transition type accounting for 20 to
25% respectively (Borhan-Manesh & Franum, 1991). Presence of acid producing parietal
mucosa have been associated with acid production (Galan et al., 1998; Hamilton et al., 1986;
Korkut et al., 2010; Yüksel et al., 2008). Mucin is also secreted (Bajbouj et al., 2009;
Bogomoletz et al., 1988). The cytokeratin staining pattern of HGMP/CIP is similar to those
seen with Barrett’s esophagus with surface epithelium staining for CK7 and CK20 (Figure 5).
The staining pattern of the esophagus and stomach is shown in Figure 6 (Latchford et al.,
2001).

Fig. 4. High power view showing boundary between squamous esophageal mucosa and the
glandular mucosa of the HGMP/CIP
Apart from CK, only one study had assessed the MUC protein profiles (Lauwers et al.,
2005). This study showed that MUC5AC was strongly expressed on the surface and pits
but not in the glands of HGMP/CIP and antral mucosa. In contrast, MUC5AC positivity
was noted on the surface, pits and the glands of Barrett’s esophagus. MUC6 similarly
decorated the glands of HGMP/CIP and Barrett’s esophagus. MUC2 was expressed rarely
in HGMP/CIP with goblet cells but conspicuously on the surface and pits of Barrett’s
esophagus. MUC5B was seen in both HGMP/CIP and Barrett’s esophagus and rarely in
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the antral mucosa. The authors concluded that the similarities between HGMP/CIP and
Barrett’s esophagus but not with normal antral mucosa fit with the hypothesis that both
lesions may originate from sub-mucosal esophageal mucous glands. Despite this, there
are differences seen between HGMP/CIP and Barrett’s esophagus. Staining pattern was
also different between HGMP/CIP and the embryogenic esophagus. The authors of this
study suggested that HGMP/CIP etiology may be different, congenital in children or
babies and acquired in adult.
a)

b)

c)

d)

Fig. 5. (a) Cytokeratin (CK) 7 staining of HGMP/CIP showing uptake in the surface
glandular tissue similar to that seen in Barrett’s esophagus (b). CK20 staining uptakes are
similar in HGMP/CIP (c) and Barrett’s esophagus (d)
The HGMP/CIP can also be colonized by Helicobacter pylori and the patches are subjected to
changes that are seen in the stomach (Akbayir et al., 2004; Alagozlu et al., 2010; BorhanManesh & Franum, 1991 & 1993; Gutierrez et al., 2003; Jacobs et al., 1997; Maconi et al., 2000;
Poyrazoglu et al., 2009; Tang et al., 2004; Yüksel et al., 2008). Chronic inflammatory changes
can be seen and progression to atrophy, intestinal metaplasia, dysplasia and malignant
transformation have been reported (Borhan-Manesh & Franum, 1991). The surrounding
squamous cell mucosa can also show inflammatory changes similar to those seen in reflux
esophagitis (Borhan-Manesh & Franum, 1991).
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4. Classification
A clinico-pathologic classification has been proposed by von Rahden et al. (von Rahden et
al., 2004) which categorized patients with HGMP into five groups (I to V) based on the
clinical, endoscopic and histological findings (Table 1). This classification also takes into
account of small patches that may be only visible microscopically. Based on this
classification, majority of the HGMP/CIP are categorized into types I and II, asymptomatic
and mildly symptomatic respectively. One study found that the most common lesions are
types I (73%) and II (27%) lesions.
Category Description
I
Asymptomatic

Symptoms/findings

Frequency

None

Common

Laryngopharyngeal reflux
Strictures/webs/fistula/bleeding
* Polyps
None/non-specific

Common

IV

Symptomatic
Symptomatic with
benign complications
Intra-epithelial dysplasia

Uncommon

V

Malignant transformation

Asymptomatic/dysphagia

Reported

II
III

Uncommon

Suffix
a

inlet patch (macroscopically visible patch of HGMP/CIP)

b

microscopic foci (only microscopically visible HGMP/CIP)

Adapted from von. Rahden et al. Heterotopic gastric mucosa of the esophagus: literature-review and
proposal of a clinicopathologic classification. Am J Gastroenterol. 2004; 99:543-51.
* Not included in the original classification

Table 1. Clinico-pathological classification for HGMP/CIP

5. Clinical manifestations
The majority of patients found to have HGMP/CIP are asymptomatic and the HGMP/CIP
are usually detected incidentally while being evaluated with endoscopy for other
gastrointestinal complaints. The clinical importance of HGMP/CIP remains controversial
with some authors believe that they are benign and of no clinical relevance. Others have
shown HGMP/CIP to be clinically important especially for a subset of patients with
HGMP/CIP. For those who have symptoms attributable to the HGMP/CIP, most are mild
and are detected only on direct inquiries. For a small proportion of patients, the symptoms
can be prominent and patients may have many consultations before a diagnosis is made.
The prevalence of any symptoms, typically those considered extra-esophageal symptoms
complex of gastroesophageal reflux such as chronic cough, throat irritation or sore throat,
regurgitation, globus pharyngeus, dysphagia or hoarseness ranges from very low to as high
as 75% (Chong & Jalihal, 2010; Maconi et al., 2000).
HGMP/CIP like other ectopic gastric mucosal have been proven to be able to secrete acid in
sufficient quantity to induce inflammatory changes and acid related symptoms (Baudet et
al., 2006; Galan et al., 1998; Hamilton et al., 1986; Korkut et al., 2010; Nakalima et al., 1993;
Yüksel et al., 2008). Acid is the main cause of symptoms in patients with HGMP/CIP. Given
the proximity of the HGMP/CIP to the laryngopharyngeal area, it is not surprising that
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Fig. 6. Schematic illustration of cytokeratin (CK) 7 and 20 expression in the normal esophagus,
Barrett's metaplasia, squamocolumnar junction, and proximal stomach. LATCHFORD A et
al. Gut 2001; 49:746-747 (Reprinted with permission from GUT BMJJournal) (Latchford et al., 2001).
even weakly acidic secretion can cause symptoms. Others have proposed that mucin
secretion can also cause symptoms (Bajbouj et al., 2009). Proximal esophagus dysmotility
has also been shown to be associated with HGMP/CIP (Korkut et al., 2010).
Studies that had looked at specific groups of patients, such as those with laryngopharyngeal
complaints, have found mixed results. The overall prevalence of HGMP/CIP was in the
similar range compared to studies that had been carried out on patients coming for routine
endoscopy. One study that had looked specifically at patients with laryngopharyngeal
reflux found significantly more HGMP/CIP in patients than controls, those without LPR
symptoms (11.4% vs. 1.6%, p<0.05). These patients also had significantly more laryngeal acid
reflux documented on pH study (Akbayir N. et al., 2004). Similarly, other studies have
found more laryngopharyngeal reflux symptoms in patients with HGMP/CIP (Akbayir et
al, 2004; Baudet et al., 2006; Borhan-Manesh & Franum, 1993; Tang et al., 2004). Another
study looking at patients who had undergone fundoplications for gastroesophageal reflux
with laryngeal reflux only found one patient (3.4%) to have HGMP/CIP (Salminen &
Ovaska, 2009). This patient had a small HGMP/CIP and the authors concluded that
HGMP/CIP does not have a significant role in laryngopharyngeal reflux in patients with
gastroesophageal reflux disease.
Unfortunately, all these studies have not inquired on the same symptoms complex and
hence make comparison difficult.
Interestingly, only one study had assessed the size of HGMP/CIP on clinical symptoms and
did not find significant differences (Chong & Jalihal, 2010). This study categorized
HGMP/CIP to small/moderate (<15mm) and large (>15mm). Only cough was significantly
more (50% vs. 8.3%, p=0.022) common in patients with larger patch. Interestingly, patients
with smaller HGMP/CIP were found to have more globus and regurgitation. Several
explanations were given for the lack of correlations between size of HGMP/CIP and
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symptoms and these include; a) missed patches, b) the mucosal types of HGMP/CIP and c)
the underlying degree of inflammatory changes that can affect acid output. Patients with
predominant antral mucosal type HGMP/CIP may not have or minimal acid related
symptoms. Patients with severe inflammatory changes approaching atrophy may have
reduce acid output, hence minimal symptoms. Interestingly, more patients with HGMP/CIP
also experienced heartburn compared to those with HGMP/CIP. This patients either had
non erosive gastroesophageal reflux or symptoms induced by acid secreted by the patch
flowing down. One study showed that greater acid production was found in those with
larger HGMP/CIP patch (Baudet et al., 2006).

6. Diagnosis
6.1 Endoscopic features
On endoscopy, HGMP/CIP appears as salmon or velvety colored patch that is clearly
distinct to the slatey white esophageal squamous cell mucosa (Figure 7). A majority of
HGMP/CIP is round or ovoid. Some can be elongated with the maximal dimension in the
longitudinal direction. Rarely, HGMP/CIP can be so big that they cover almost or the entire
circumference of the esophagus. Smaller patches tend to be round or oval, are usually
elevated or flat with smooth texture and white edges. Larger patches tend to be depressed
on maximal insufflations during endoscopic examination and are ovoid or elongated with
jagged edges and nodular surface textures. Occasionally, inflammatory changes similar to
those observed in reflux esophagitis can be seen at the edges. Most are single patch and
Authors [Ref]

Symptoms

Prevalence

Jacob et al
[1997]

Symptoms inquired
Pharyngeal discomfort,
Globus, burning sensation in throat,
odynophagia &
dysphagia to liquid/solid
Symptoms
Dysphagia, throat discomfort and
heartburn
Upper esophageal and
laryngopharyngeal symptoms
Individual symptoms not defined
Dysphagia

Overall, 9.1% (p=ns)

Maconi et al
[2000]
Akbayir et al
[2004]
Baudet et al
[2006]
Poyrazoglu et al
[2007]
Chong & Jalihal
[2010]

Overall, 5.5% (p=ns)
Overall, 22.2%
(milder symptoms included)
Overall, 45% vs. 21.5% (p=0.07)

21 vs. 4.0, p<0.001

Symptoms (not defined) Dysphagia Overall not defined 39.4% vs.
0% (p<0.05)
Symptoms Chronic cough
Overall, 73.1% (p<0.05)
Sore throat/hoarseness
29.2 vs. 10.6% (p<0.01)
Globus
54.2 vs. 11.7% (p<0.01)
Regurgitation
23.1 vs. 7.1% (p<0.01)
Heartburn
42.3 vs. 13.1% (p<0.01)
50.0 vs. 22.5% (p<0.01)

Table 2. Prevalence of symptoms reported to be associated with HGMP/CIP
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in patients with multiple patches, they tend to be found in close proximity, above or below
forming columns or on the opposite side (kissing patches). It is uncertain whether the size of
HGMP/CIP may change with time. One study reported that the size of a HGMP/CIP
decreased during subsequent endoscopy whilst on acid suppression treatment (Chong &
Jalihal, 2006). Healing of surrounding inflammation may account for this observation.
Associated findings include elevated whitish nodules that do not have the characteristic
salmon colored mucosa. In elderly patients, venous bled or hematoma can also be found. To
date, the profiles of HGMP/CIP have not been properly studied. Interestingly, HGM can
also be found in other parts of the esophagus, mid esophagus and above the gastroesophageal junction (Borhan-Manesh & Franum, 1991; Katsanos et al., 2010) (Figure 7e).
It is likely that the overall acid production from the HGMP/CIP is less than that seen in
gastroesophageal reflux disease affecting the gastroesophageal junction. Acid related
injuries can be seen in the patch and the surrounding esophageal squamous mucosa.
Inflammatory macroscopic changes visible during endoscopy or microscopic changes only
visible on histological examinations resembling those seen in reflux esophagitis have been
described.

7. Modalities for detection of HGMP
7.1 High definition endoscopy
Use of high definition endoscopy will improve the clarity and definition and can
differentiate HGMP/CIP from the squamous mucosa.
7.2 Narrow band imaging
Narrow band imaging (NBI) which utilizes different light wavelengths has been reported to
improve the detection rate of HGMP/CIP (Hori et al., 2010; Ohara, 2010). NBI allows better
visualization of the more superficial features of mucosa. In NBI, the HGMP/CIP appears a
grayish pink patch surrounded by greenish hued squamous cell mucosa. Occasionally area
where the thickness of squamous cell layer is less, it can also give the similar appearance but
in this case, mucosal vessels, greenish in appearance, can still be seen coursing through the
area. In HGMP/CIP, vessels are not seen.
7.3 Chromoendoscopy
HGMP/CIP can also be visualized with chromoendoscopy. Both Lugol’s solution and
methylene blue can be used to identify HGMP/CIP. Lugol’s solution is iodine based and has
affinity that has affinity for glycogen in non-keratinized squamous cell epithelium of the
esophagus. HGMP/CIP will not stain and appear lighter shade compared to the
surrounding esophagus. Methylene blue will stain HGMP/CIP blue in colour. However,
this procedure requires the spraying of dye and to do this in the proximal esophagus may
induce cough reflex causing discomfort to the patient (Dib & Ortiz, 2009).
7.4 Wired guided examination
Use of wire guided examination has also been reported to improve the yield. The endoscope
is withdrawn into the mid-esophagus and a guide wire is threaded through into the
esophagus. The endoscope is then slowly withdrawn while examining the proximal
esophagus and crico-pharyngeal area (Bhasin et al., 2006).
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c)

d)
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e)

Fig. 7. Endoscopic images showing different HGMPs; a) a large depressed patch with coarse
surface texture with another patch located on the opposite wall, b) two small patch with
smooth surface texture, one elevated and the other flat, c) a large slightly depressed patch
with coarse surface texture on the right lateral wall, d) two round elevated patch with white
edges and smooth surface and associated venous bled, and e) a small flat round patch with
smooth surface texture located above the gastroesophageal junction. All the patches shown
stained positive for CK7 and CK20 with characteristics pattern
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7.5 Radio-nuclear imaging
Radio nuclear scan has been widely used for the detection of ectopic gastric mucosa especially
in cases suspected to have Meckel’s diverticulum (Kiratli et al., 2009). Technetium-99m
pertechnetate scintigraphy can accurately localize the location of HGMP. The role and use of
nuclear imaging in detecting HGMP/CIP remains unknown. One study reported its use in
five patients with patches of gastric fundal type columnar epithelium in the proximal
esophagus at the level of the upper esophageal sphincter diagnosed by upper endoscopy
(Chen et al., 1989). In all instances, the patches contained both chief cells and mucus-secreting
cells. Two cases of HGMP/CIP were demonstrated by TcO4-. Unfortunately, TcO4accumulation in the thyroid glands of three patients caused overlapping activity between
the thyroid gland and HGMP/CIP. It was concluded that TcO4- scintigraphy is only suitable
for patients who have had a total thyroidectomy or are on suppressive thyroid therapy.

Fig. 8. Narrow band imaging showing an ectopic gastric mucosal patch as salmon coloured
patch with greenish background
7.6 Contrast fluoroscopy/Barium swallows
One study showed that careful fluoroscopy study can detect subtle abnormalities that may
be due to HGMP/CIP (Takeji et al., 1995). This study detected 27 cases of HGMP/CIP
confirmed on endoscopy and biopsy in 1,142 patients undergoing annual health check. The
most common radiographic finding was a pair of small indentations on the wall of the
esophagus (n=18). Other findings included a rim-like shadow (three patches), a pair of large
indentations with a shallowly depression (two patches), one indentation (five patches), a
small flat elevation (one patch), a serrated irregular outline (five radiologic lesions consisted
of 11 patches), other various irregular outlines (two patches), and a polypoid area (one
patch). One study using barium contrast swallow showed features similar to those
described for esophageal webs and suggested that in fact, esophageal webs maybe due to
HGMP/CIP (Ainley, 2011). This study clearly showed that HGMP/CIP produced the same
imaging features of esophageal web on barium swallow. Chronic acid injuries lead to
inflammations and subsequent healing results in a web or stricture formation. This has been
referred to as type AA ring in contrast to the A (muscular ring) and B (Schatzki ring) rings in
the distal esophagus.
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7.7 Others
Use of proximal pH monitoring can also provide clue to the presence of HGMP/CIP.
Presence of acid pH detected in the proximal esophagus without acidic pH detected in the
distal esophagus suggests the presence of HGMP/CIP. However, both gastroesophageal
reflux and proximal acid reflux secondary to HGMP/CIP may co exist. Endoscopic imaging
will still be required to confirm the presence of HGMP/CIP. Use of confocal microendoscopy
for the diagnosis has also been reported.

8. Complications
Complications of HGMP/CIP are those cases classified under the clinico-pathological
classification as types III to V (von Rahden et al., 2004). To date, there have been around
thirty cases of cervical esophagus adenocarcinoma (type V) reported (Abe et al., 2004 ;
Alaani et al., 2007 ; Alrawi et al., 2005 ; Balon et al., 2003; Berkelhammer et al., 1997; Carrie,
1950; Chatelain et al., 2002; Christensen & Sternberg, 1987; Clemente, 1974; Danoff et al.,
1978; Davis et al., 1969; Goëau-Brissonnière et al., 1985; Haruki et al., 2008 ; Hirayama et al.,
2003; Ishii et al., 1991; Kammori et al., 1996; Kamiya et al., 1983; Klaase et al., 2001; Lauwers
et al., 1998 ; Morson & Belcher, 1952; Noguchi et al., 2001 ; Pai et al., 1997; Pech et al., 2001;
Raphael et al., 1966; Sakamoto et al., 1970; Schmidt et al., 1985; Sperling & Grendell, 1995;
Takagi et al., 1995; von Rahden et al., 2004 & 2005; Yoshida et al., 1986; Yoshida et al., 2010)
in the literature. Other non-malignant complications (types III and IV) have been reported in
both children and adults and are shown in Table 1 (Sauvé et al., 2001; Mion et al., 1996;
Steadman et al., 1988; Yarborough et al., 1993; Bosher & Taylor, 1951; Powell & Luck, 1988;
Karnak et al., 1999; Buse et al., 1993; Waring & Wo, 1997; Weaver, 1979; Bataller et al., 1995;
Kohler et al., 1988; Garcia et al., 2002; Daher et al., 2010; Sánchez-Pernaute et al., 1999;
Righini et al., 2007 ; Chatelain et al., 1998; Oguma et al., 2005 ; Rana et al., 2006 ; Schulewitz
et al., 2007). Proximal esophageal web or stricture associated with Plummer-Vinson or
Paterson-Kelly-Brown syndrome associated with sideroblastic anemia is now believed to
complication of HGMP/CIP (Ainsley, 2011). Table 3 shows the listed of reported
complications associated with HGMP/CIP.
8.1 Other possible associated with HGMP/CIP
Other conditions reported to be associated with laryngopharyngeal reflux include chronic
obstructive airway disease exacerbations, obstructive sleep apnea and laryngopharyngeal
neoplasms (Eryuksel et al., 2009; Wise et al., 2006; Copper et al., 2000). Indirectly, there may
be association with HGMP/CIP (Basseri et al., 2009; Satoh et al., 2007).

9. Treatment/management
The management of patients with HGMP/CIP depends on the presence of symptoms or
complications following the clinico-pathological classification proposed by von-Rahden. For
the majority of patients, HGMP/CIP are detected incidentally (type I) and as such do not
require any treatment, follow up or surveillance. For patients with acid related symptoms,
treatment with acid suppression with or without pro-kinetic and antacid will suffice. For
majority, a short course of treatment will be adequate. However, for a proportion,
prolonged acid suppression similar to patients with significant gastro-esophageal reflux
disorders may be required.
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Table 3. Reported complications associated with HGMP/CIP based on literature search to 2010

www.intechopen.com

Clinico-pathological
classiﬁcation
Type III

Type IV

Type V

Conditions

References

Stricture

Reported

Web
Bleeding
Fistula

Reported
Reported
Reported

Perforation **
Polyp **

Reported
Reported

Dysplasia
Low grade
High Grade

Unknown
Reported

None
Klaase et al., 2001; Mion et al., 1996; Sauvé

Adenocarcinoma
Early (pT1 tumor)

Reported

Abe et al., 2004; Alrawi et al., 2005; Balon
Davis et al., 1968; Haruki et al., 2008; Hira
Noguchi et al., 2001; Pech et al., 2001; S
Yoshida et al., 2009.
Alaani et al., 2007; Carrie, 1950; Chatelai
1987; Clemente, 1974; Danoff et al., 1978;
al., 1991; Kamiya et al., 1983 ; Klaase et a
Belcher, 1952; Pai et al., 1997; Rapheal et a
& Grendell, 1995; von Rahden et al., 2005;

Advanced

Reported

* Number of cases identiﬁed through lite
rature searches up till December 2010
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Other reported modalities for treating symptomatic non neoplastic HGMP/CIP include
argon plasma coagulation and endoscopic mucosal resection. However, these modalities
have only been reported in small series.
For those cases with complicated HGMP/CIP (type III), apart from acid suppressions, other
modalities such as dilatation for stricture and even surgery may be required.
Type IV cases will require close follow up treatment may include argon plasma coagulation
(Sauvé et al., 2001; Klaase et al., 2001), endoscopic mucosal resection (EMR) and endoscopic
sub-mucosal dissection (ESD). For those with type V HGMP/CIP, treatment will depend on
the stages of disease. Early adenocarcinoma can be treated with EMR or ESD. These can be
resected after the creation of a polyp by rubber band ligation or with cap assisted EMR. For
other cases, surgical resections are indicated.
It remains unknown whether patients detected to have HGMP/CIP requires to be followed
up for future complications or progressions to types III to V. Patients found on biopsy to
have dysplastic HGMP/CIP mucosa will require surveillance. It is unknown what time
interval is recommended. Given that HGMP/CIP is gastric mucosa, following the
recommendations for stomach will probably be adequate.

10. Controversies
Currently, there are several controversies regarding HGMP/CIP. First, there is still dispute
with regard to the origin of HGMP/CIP. However, it is widely believed to be congenital
origin as result of remnant of columnar epithelium due to failure of complete squamization
of the esophagus. There are several factors that favor the congenital origin hypothesis. The
embryogenesis of esophagus can explain the profiles of HGMP/CIP; proximal location
correlating with the last part of the esophagus, the proximal esophagus to transform to
keratinized mucosa. Babies and children do not have sufficient duration of acid exposure to
induce changes suggested by the acquired theory. Finally, although the staining pattern
based on CK7 and CK20 are similar, staining with MUC protein shows differences between
HGMP/CIP and Barrett’s (Lauwers et al., 2005).
An earlier study had also shown that the HGMP/CIP had cellular component different from
Barrett’s esophagus, suggesting embryogenic in origin (Fuerle et al., 1990).
The proposed theory on acquired origin was based on similarities between histological
findings of HGMP/CIP and Barrett’s esophagus. Mucin protein (MUC) and CK7 and CK20
similarities suggested similar origin. Other study based on MUC also suggested HGMP/CIP
being acquired in origin. In the future, other staining methods may be identified and may
show clear differences between HGMP/CIP and Barrett’s esophagus. Weak evidence come
from higher incidence of Barrett’s esophagus in patients found to have HGMP/CIP.
However, the overall reported incidence rates are still too low to lend strong support for this
theory.
The latest theory proposed was based on findings of glandular cystic retentions secondary
in the proximal esophagus. The evidence to support this theory are lacking given the very
few reports of glandular retention cysts encountered in the clinical practice and reported in
the literature. Furthermore, the absence of lesions found in the other part of esophagus
makes the second and the third proposed theories less likely. Interestingly, it has also been
proposed that the origin may be different, congenital in baby or children and acquired in
adult (Lauwers et al., 2005).
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Second, the actual incidence of HGMP/CIP is not exactly known. Earlier endoscopic studies
have reported rates ranging from 0.35 to 10.0% and a latest study that had used NBI
reported a rate of 13.8% (Ohara, 2010). An autopsy studies have reported rate as high as
70%. However, autopsy studies on paediatric population in the mid-twentieth century had
only reported rates of less than 10%. With the advent of newer imaging modalities that
provide superior endoscopic images, this will provide more accurate incidence. The true
incidence rates are likely to be close to the rates reported by NBI studies given the clear
distinction of HGMP/CIP observed with NBI. In future studies, it is very important that the
endoscopists are aware and to look for this lesions. Several studies have already reported
that the pick up rates were higher when endoscopist were aware of the entity (Maconi et al.,
2000; Azar et al., 2007).
The third controversy relates the clinical significance of HGMP/CIP in clinical practice.
While many have found low prevalence of symptoms in associated with HGMP/CIP, it is
no doubt that HGMP/CIP have clinical significance given the reported complications that
include malignant transformations.
Other controversies include suggested association with extra-esophageal cancers in the aerodigestive tract. Incidence of laryngeal carcinoma has been shown to be higher in patients
with laryngopharyngeal reflux disorder (Copper MP et al., 2000).

11. Future areas
HGMP/CIP remains a mysterious entity that have not been well studied compared to other
esophageal disorders. Encouragingly, in the last decade, the number of publications on
HGMP/CIP has been increasing. However most of these studies have only looked at the
clinical and histological profiles without further addressing newer areas that can help to
address the controversies that still surround HGMP/CIP. Future areas of interest include
addressing the controversies that still surround HGMP/CIP. Other areas of interest are
highlighted in Table 4.

12. Overview
Endoscopy is important part of our armamentarium for the evaluation of suspected
gastrointestinal pathologies. Significant pathologies commonly encountered in the upper
gastrointestinal tract include gastro-esophageal reflux related disorders (esophagitis, ulcers
and strictures), varices, esophageal tumor, gastric ulcers, gastric tumor and duodenal ulcers.
Most clinicians and endoscopists are aware of these pathologies. The proximal esophagus is
frequently neglected during endoscopy with little time spent to examine this area.
Pathologies found in or around the proximal esophagus include HGMP/CIP, Zenker’s
diverticulum, esophageal web, downhill varices and venous blebs or hematoma.
HGMP/CIP is an interesting clinical entity that still hold many mysteries and is still
relatively under-recognized and unknown to many clinicians, even those who manage
patients with laryngopharyngeal reflux disorders. It was first reported by Schmidt in 1805
(Schidmt, 1805). There are still very few publications compared to other esophageal disorders
and only in the last decade the number of publications on this entity has increased, albeit
slightly.
The proximal location of the HGMP/CIP contributes to the low detection as this area is
difficult to examine. Endoscopists need to be aware and look for this condition. Studies have
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shown higher pick up rate when the lesions are being looked for. HGMP/CIP can also be
found in the other part of the esophagus. On endoscopy, HGMP/CIP appears as a salmoncolored or velvety patch on white light endoscopy that is distinct from the esophageal
squamous mucosa. HGMP/CIP may appear different color on other imaging techniques.
Use of confocal endoscopy has been reported for the diagnosis of HGMP/CIP (López-Cerón
Pinilla M et al., 2011). Majority of HGMP/CIP are solitary but can be multiple and the sizes
can range from very small to very large. In patients with multiple patches, they are usually
small and are located in close proximity of each other. They are typically found on the right
or left lateral esophageal wall but can also be circumferential. They are usually oval, ovoid
or round but can be elongated in shape.
Current controversies
Origin of HGMP/CIP- Congenital/Acquired
Clinical significance
Exact incidence
Others
Best method of detection
Magnification endoscopy
Narrow band imaging
Chromoendoscopy
Others
Role of measuring acid output and clinical correlation with symptoms
Method of measuring the surface area- Exact size of HGMP/CIP
Role in clinical symptoms
Acid
Non acidic secretion
Surrogate markers of histological activities of HGMP/CIP
Treatment modalities for the various types of HGMP/CIP
Role of Helicobacter pylori in histological progression and
malignant transformation
Table 4. Future areas to address on HGMP/CIP
HGMP/CIP is reported to cause laryngopharyngeal reflux or extra-esophageal symptoms of
gastro-esophageal reflux disorder. The reported frequency of laryngopharyngeal reflux
symptoms ranged from very low to as high as 75% in patients with HGMP/CIP (Chong &
Jalihal, 2010). Fortunately, most laryngopharyngeal reflux symptoms are mild. However,
complications such as ulcerations, strictures, perforation and malignant transformation have
been reported (von Rahden et al., 2004). Associations with higher frequency of
laryngopharyngeal malignancies in patients with laryngopharyngeal reflux have also been
reported.
The current clinico-pathological classification proposed by von-Rahden et al. provides a
useful classification of the various manifestations of HGMP/CIP (von Rahden et al., 2004). It
also guides clinical management which largely depends on the presence and severity of
symptoms. Management is mainly with pharmacotherapy and instrumentations (endoscopic)
and surgery may be required for complicated cases. Ablative therapies with argon plasma
coagulation have been reported to provide symptoms relieve or cure in those with globus
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pharyngeus (Bajbouj M et al., 2009). Use of argon plasma has also been reported to be
effective for dysplasia and early carcinoma. EMR or ESD have been reported to be successful
for curative treatment of pT1 lesions whereas surgery is required for more advanced lesions.
Controversies remain regarding the origin, clinical significance and the true incidence of
HGMP/CIP. From current available evidence, it seems more likely that HGMP/CIP is
congenital in origin. Despite the overall benign nature of the condition with most being
categorized as type I (asymptomatic), serious complications including malignant
transformation have been reported. It remains unknown how malignant transformation
occur; whether it follows the established sequence of atrophy, metaplasia, dysplasia to
neoplasia for Barrett’s adenocarcinoma or Helicobacter pylori associated adenocarcinoma
sequence.
Interesting future areas include studies to address the controversies mentioned, the role of
newer imaging techniques to increase the diagnosis and distinguish the underlying
histological profiles of HGMP/CIP, the role and significance Helicobacter pylori in symptoms
or histological progression (whether it share similarities with gastric and Helicobacter pylori),
ways of measuring size of patch and acid output, role of acid or mucin secretion in
symptoms and possible surrogate markers for assessing histological activities of the
HGMP/CIP. Biopsies of the HGMP/CIP can be difficult and it is uncertain whether the
histological activities of HGMP/CIP parallel that of the gastric mucosa within the antrum,
body or fundus.

13. References
Abe T, Hosokawa M, Kusumi T, Kusano M, Hokari K, Kagaya H, Watanabe A, Fujita M,
Sasaki S. Adenocarcinoma arising from ectopic gastric mucosa in the cervical
esophagus. Am J Clin Oncol. 2004; 27:644-5.
Ainley EJ. High oesophageal web formation in association with heterotopic gastric mucosa
(the gastric inlet patch): a small case series. Frontline Gastroenterology. 2011; 2:117-23.
Alaani A, Jassar P, Warfield AT, Gouldesbrough DR, Smith I. Heterotopic gastric mucosa in
the cervical oesophagus (inlet patch) and globus pharyngeus--an under-recognised
association. J Laryngol Otol. 2007; 121:885-8.
Alrawi SJ, Winston J, Tan D, Gibbs J, Loree TR, Hicks W, Rigual N, Lorè JM Jr.
Primary adenocarcinoma of cervical esophagus. J Exp Clin Cancer Res. 2005; 24:32530.
Akbayir N, Alkim C, Erdem L, Sökmen HM, Sungun A, Başak T, Turgut S, Mungan Z.
Heterotopic gastric mucosa in the cervical esophagus (inlet patch): endoscopic
prevalence, histological and clinical characteristics. J Gastroenterol Hepatol. 2004;
19:891-6.
Alagozlu H, Simsek Z, Unal S, Cindoruk M, Dumlu S, Dursun A. Is there an association
between Helicobacter pylori in the inlet patch and globus sensation? World
J Gastroenterol. 2010; 16:42-7.
Avidan B, Sonnenberg A, Chejfec G, Schnell TG, Sontag SJ. Is there a link between cervical
inlet patch and Barrett's esophagus? Gastrointest Endosc. 2001; 53:717-21.
Azar C, Jamali F, Tamim H, Abdul-Baki H, Soweid A. Prevalence of endoscopically
identified heterotopic gastric mucosa in the proximal esophagus: endoscopist
dependent? J Clin Gastroenterol. 2007; 41:468-71.

www.intechopen.com

Heterotopic Gastric Mucosal Patch of the Proximal Esophagus

143

Balon JM, Mariette C, Fabre S, Tiret E, Triboulet JP. Primary adenocarcinoma of the cervical
esophagus arising from heterotopic gastric mucosa. Gastroenterol Clin Biol. 2003;
27:836-8. Review. French.
Bajbouj M, Becker V, Eckel F, Miehlke S, Pech O, Prinz C, Schmid RM, Meining A. Argon
plasma coagulation of cervical heterotopic gastric mucosa as an alternative
treatment for globus sensations. Gastroenterology. 2009; 137:440-4.
Bataller R, Bordas JM, Ordi J, Llach J, Elizalde JI, Mondelo F. Upper gastrointestinal
bleeding: a complication of "inlet patch mucosa" in the upper esophagus. Endoscopy.
1995; 27:282.
Baudet JS, Alarcón-Fernández O, Sánchez Del Río A, Aguirre-Jaime A, León-Gómez N.
Heterotopic gastric mucosa: a significant clinical entity. Scand J Gastroenterol. 2006;
41:1398-404.
Basseri B, Conklin JL, Mertens RB, Lo SK, Bellack GS, Shaye OA. Heterotopic gastric mucosa
(inlet patch) in a patient with laryngopharyngeal reflux (LPR) and laryngeal
carcinoma: a case report and review of literature. Dis Esophagus. 2009; 22:E1-5.
Review.
Berkelhammer C, Bhagavan M, Templeton A, Raines R, Walloch J. Gastric inlet patch
containing submucosally infiltrating adenocarcinoma. J Clin Gastroenterol. 1997;
25:678-81.
Bhasin DK, Rana SS, Chandail VS. Nanda M, Nadkarni N, Masoodi I, SInha SK, Nagi B.
Endoscopic examination of the upper esophagus by withdrawal of endoscope over
guide wire. Trop Gastroenterol. 2006; 27:172-4.
Bogomoletz WV, Geboes K, Feydy P, Nasca S, Ectors N, Rigaud C. Mucin histochemistry of
heterotopic gastric mucosa of the upper esophagus in adults: possible pathogenic
implications. Hum Pathol. 1988; 19:1301-6.
Borhan-Manesh F, Farnum JB. Incidence of heterotopic gastric mucosa in the upper
oesophagus. Gut. 1991; 32:968-72.
Borhan-Manesh F, Farnum JB. Study of Helicobacter pylori colonization of patches of
heterotopic gastric mucosa (HGM) at the upper esophagus. Dig Dis Sci. 1993;
38:142-6.
Bosher LH, Taylor FH. Heterotopic gastric mucosa in the esophagus with ulceration and
stricture formation. J Thorac Surg. 1951; 21:306-12.
Boybeyi O, Karnak I, Güçer S, Orhan D, Senocak ME. Common characteristics of jejunal
heterotopic gastric tissue in children: a case report with review of the literature.
J Pediatr Surg. 2008 Jul;43(7):e19-22. Review.
Buse PE, Zuckerman GR, Balfe DM. Cervical esophageal web associated with a patch of
heterotopic gastric mucosa. Abdom Imaging. 1993; 18:227-8.
Carrie A. Adenocarcinoma of the upper end of the oesophagus arising from ectopic gastric
epithelium. Br J Surg. 1950; 37:474.
Chatelain D, Fléjou JF. [Hyperplastic polyp in heterotopic gastric mucosa. A rare lesion of
the cervical esophagus]. Ann Pathol. 1998; 18:415-7. French.
Chatelain D, de Lajarte-Thirouard AS, Tiret E, Flejou JF. Adenocarcinoma of the upper
esophagus arising in heterotopic gastric mucosa: common pathogenesis with
Barrett's adenocarcinoma? Virchows Arch. 2002; 441:406-11.
Chan GS, Yuen ST, Chu KM, Ho JW, Leung SY, Ho JC. Helicobacter pylori in Meckel's
diverticulum with heterotopic gastric mucosa in a population with relatively high
H. pylori prevalence rate. J Gastroenterol Hepatol. 1999; 14:313-6.

www.intechopen.com

144

Gastrointestinal Endoscopy

Chen CH, DeRidder PH, Fink-Bennett D, Alexander TJ. Detection of heterotopic gastric
mucosa in the upper esophagus with 99mTc-pertechnetate scintigraphy. J Clin
Gastroenterol. 1989; 11:23-6.
Chong VH, Jalihal A. Cervical inlet patch: case series and literature review. South Med J.
2006; 99:865-9.
Chong VH, Jalihal A. Heterotopic gastric mucosal patch of the esophagus is associated with
higher prevalence of laryngopharyngeal reflux symptoms. Eur Arch
Otorhinolaryngol. 2010; 267:1793-9.
Christensen WN, Sternberg SS. Adenocarcinoma of the upper esophagus arising in ectopic
gastric mucosa. Two case reports and review of the literature. Am J Surg Pathol.
1987; 11:397-402.
Clemente C. A case of adenocarcinoma of the upper third of the esophagus arising on
ectopic gastric tissue (author's transl). Tumori. 1974; 60:17-24.
Copper MP, Smit CF, Stanojcic LD, Devriese PP, Schouwenburg PF, Mathus-Vliegen LM.
High incidence of laryngopharyngeal reflux in patients with head and neck cancer.
Laryngoscope. 2000; 110:1007-11.
Daher P, Francis E, Raffoul L, Riachy E. Ectopic gastric mucosa in the cervical esophagus
presenting as a recurrent neck abscess: a case report. J Pediatr Surg. 2010
Jun;45(6):e15-7.
Danoff B, Cooper J, Klein M. Primary adenocarcinoma of the upper oesophagus. Clin Radiol.
1978; 29:519-22.
Davis WM, Goodwin MN Jr, Black HC Jr, Hawk JC. Polypoid adenocarcinoma of the
cervical esophagus. Arch Pathol. 1969; 88:367-70.
Dib J Jr, Ortiz A. Heterotopic gastric mucosa in the proximal esophagus. Chromoendoscopy
dependent? J Clin Gastroenterol. 2009; 43:96; author reply 97-8.
Erez I, Kovalivker M, Lew S, Lazar L, Motovic A. Ectopic gastric mucosa in a polyp causing
ileo-ileal intussusception: a case report of a three-month-old baby. Eur J Pediatr
Surg. 1991; 1:118-20.
Eryuksel E, Dogan M, Olgun S, Kocak I, Celikel T. Incidence and treatment results of
laryngopharyngeal reflux in chronic obstructive pulmonary disease. Eur Arch
Otorhinolaryngol. 2009; 266:1267-71.
Feurle GE, Helmstaedter V, Buehring A, Bettendorf U, Eckardt VF. Distinct
immunohistochemical findings in columnar epithelium of esophageal inlet patch
and of Barrett's esophagus. Dig Dis Sci. 1990; 35:86-92.
Galan AR, Katzka DA, Castell DO. Acid secretion from an esophageal inlet patch
demonstrated by ambulatory pH monitoring. Gastroenterology. 1998; 115:1574-6.
García AO, Mazzadi SA, Raffo L, Bonfanti M, Salis GB, Arra A, Chiocca JC. Heterotopic
gastric mucosa in the upper esophagus: report of a case with a fistula. Dis
Esophagus. 2002; 15:262-5.
Garmendia M, Aparicio JR, Martínez J, Casellas JA. Heterotopic gastric mucosa in the
rectum. Gastrointest Endosc. 2007; 65:921; discussion 922.
Georges A, Coopman S, Rebeuh J, Molitor G, Rebouissoux L, Dabadie A, Kalach N, Lachaux
A, Michaud L. Inlet Patch: Clinical Presentation and Outcome in Children. J Pediatr
Gastroenterol Nutr. 2011 Jan 12.
Goëau-Brissonnière O, Hannoun L, Huguet C. Adenocarcinoma of the cervical esophagus.
Association with a gastric heterotopia. J Chir (Paris). 1985; 122:101-3.

www.intechopen.com

Heterotopic Gastric Mucosal Patch of the Proximal Esophagus

145

Gutierrez O, Akamatsu T, Cardona H, Graham DY, El-Zimaity HM. Helicobacter pylori and
hetertopic gastric mucosa in the upper esophagus (the inlet patch). Am J
Gastroenterol. 2003; 98:1266-70.
Hamilton JW, Thune RG, Morrissey JF. Symptomatic ectopic gastric epithelium of the
cervical esophagus. Demonstration of acid production with Congo red. Dig Dis Sci.
1986; 31:337-42.
Haruki S, Kawano T, Nagai K, et al. A case of esophageal adenocarcinoma arising from
heterotopic gastric mucosa [Japanese with English abstract]. Jpn J Gastroenterol Surg.
2008;41:493–498
Hayama S, Suzuki Y, Takahashi M, Hazama K, Fujita M, Kondo S, Katoh H. Heterotopic
gastric mucosa in the gallbladder: report of two cases. Surg Today. 2010; 40:783-7.
Heo YS, Jeong SY, Son SW, Kim IH, Seo SH. Heterotopic gastric mucosa in the umbilicus.
Ann Dermatol. 2010; 22:223-5. Epub 2010 May 18.
Hirayama N, Arima M, Miyazaki S, Shimada H, Okazumi S, Matsubara H, Suzuki T, Ochiai
T, Kouzu T. Endoscopic mucosal resection of adenocarcinoma arising in ectopic
gastric mucosa in the cervical esophagus: case report. Gastrointest Endosc. 2003;
57:263-6.
Hori K, Kim Y, Sakurai J, Watari J, Tomita T, Oshima T, Kondo C, Matsumoto T, Miwa H.
Non-erosive reflux disease rather than cervical inlet patch involves globus. J
Gastroenterol. 2010; 45:1138-45. Epub 2010 Jun 26.
Ishii K, Ota H, Nakayama J, Katsuyama T, Matsuzawa K, Honda T, Akamatsu T.
Adenocarcinoma of the cervical oesophagus arising from ectopic gastric mucosa.
The histochemical determination of its origin. Virchows Arch A Pathol Anat
Histopathol. 1991; 419:159-64.
Jacobs E, Dehou MF. Heterotopic gastric mucosa in the upper esophagus: a prospective
study of 33 cases and review of literature. Endoscopy. 1997; 29:710-5.
Kamiya J, Ishigure H, Akita M, et al. A case of adenocarcinoma of the cervical esophagus
arising from ectopic gastric mucosa. Nippon Geka Gakkai Zasshi. 1983; 16:1808-11.
Kammori A, Ogawa T, Hashimoto M, et al. A case of early esophageal adenocarcinoma
developed from inlet patch of gastric mucosa in the cervical esophagus [Japanese
with English abstract]. Jpn J Gastroenterol Surg 1996; 29:717-21.
Karnak I, Senocak ME, Akçören Z, Büyükpamukçu N, Hiçsönmez A. Ectopic gastric mucosa
causing dysphagia due to strictures in a boy. Eur J Pediatr Surg. 1999; 9:413-5.
Katsanos KH, Christodoulou DK, Kamina S, Maria K, Lambri E, Theodorou S, Tsampoulas
K, Vasiliki M, Tsianos EV. Diagnosis and endoscopic treatment of esophagobronchial fistula due to gastric heterotopy. World J Gastrointest Endosc. 2010; 2:13842.
Kibria R, Butt S, Ali SA, Akram S. Heterotropic gastric tissue in duodenal bulb mimicking
duodenal cancer: an unusual duodenal lesion. J Gastrointest Cancer. 2009; 40:142-3.
Kiratli PO, Aksoy T, Bozkurt MF, Orhan D. Detection of ectopic gastric mucosa using 99mTc
pertechnetate: review of the literature. Ann Nucl Med. 2009; 23:97-105.
Klaase JM, Lemaire LC, Rauws EA, Offerhaus GJ, van Lanschot JJ. Heterotopic gastric
mucosa of the cervical esophagus: a case of high-grade dysplasia treated with
argon plasma coagulation and a case of adenocarcinoma. Gastrointest Endosc. 2001;
53:101-4.
Kohler B, Köhler G, Riemann JF. Spontaneous esophagotracheal fistula resulting from ulcer
in heterotopic gastric mucosa. Gastroenterology. 1988; 95:828-30.

www.intechopen.com

146

Gastrointestinal Endoscopy

Korkut E, Bektaş M, Alkan M, Ustün Y, Meco C, Ozden A, Soykan I. Esophageal motility
and 24-h pH profiles of patients with heterotopic gastric mucosa in the cervical
esophagus. Eur J Intern Med. 2010; 21:21-4.
Latchford A, Eksteen B, Jankowski J. The continuing tale of cytokeratins in Barrett's mucosa:
as you like it. Gut. 2001; 49:746-7.
Lauwers GY, Scott GV, Vauthey JN. Adenocarcinoma of the upper esophagus arising in
cervical ectopic gastric mucosa: rare evidence of malignant potential of so-called
"inlet patch". Dig Dis Sci. 1998; 43:901-7.
Lauwers GY, Mino M, Ban S, Forcione D, Eatherton DE, Shimizu M, Sevestre H.
Cytokeratins 7 and 20 and mucin core protein expression in esophageal cervical
inlet patch. Am J Surg Pathol. 2005; 29:437-42.
Lieberman-Meffert D, Duranceau A, Stein HJ. Anatomy and embryology. In: Orringer MB,
Heitmiller R, eds. The Esophagus, Vol I. Zuidema GD, Yeo ChJ. Sheckford’s
surgery of the alimentary tract. 5th Ed., Philadelphia: WB Saunders, 2002: pg 3-39.
López-Cerón Pinilla M, Jimeno Ramiro M, Rodríguez de Miguel C, Pellisé Urquiza M.
Heterotopic gastric mucosa diagnosed by confocal endomicroscopy. Rev Esp Enferm
Dig. 2011; 103:40-1.
Macha S, Reddy S, Rabah R, Thomas R, Tolia V. Inlet patch: heterotopic gastric mucosa-another contributor to supraesophageal symptoms? J Pediatr. 2005; 147:379-82.
Maconi G, Pace F, Vago L, Carsana L, Bargiggia S, Bianchi Porro G. Prevalence and clinical
features of heterotopic gastric mucosa in the upper oesophagus (inlet patch). Eur J
Gastroenterol Hepatol. 2000; 12:745-9.
Mann NS, Mann SK, Rachut E. Heterotopic gastric tissue in the duodenal bulb. J Clin
Gastroenterol. 2000; 30:303-6. Review.
Melato M, Ferlito A. Heterotopic gastric mucosa of the tongue and the oesophagus. ORL J
Otorhinolaryngol Relat Spec. 1975; 37:244-54.
Meining A, Bajbouj M. Erupted cysts in the cervical esophagus result in gastric inlet patches.
Gastrointest Endosc. 2010; 72:603-5.
Mion F, Lambert R, Partensky C, Cherkaoui M, Berger F. High-grade dysplasia in an
adenoma of the upper esophagus developing on heterotopic gastric mucosa.
Endoscopy. 1996; 28:633-5.
Morson BC, Belcher JR. Adenocarcinoma of the oesophagus and ectopic gastric mucosa. Br J
Cancer. 1952; 6:127-30.
Nakajima H, Munakata A, Sasaki Y, Yoshida Y. pH profile of esophagus in patients with
inlet patch of heterotopic gastric mucosa after tetragastrin stimulation. An
endoscopic approach. Dig Dis Sci. 1993; 38:1915-9.
Noguchi T, Takeno S, Takahashi Y, Sato T, Uchida Y, Yokoyama S. Primary adenocarcinoma
of the cervical esophagus arising from heterotopic gastric mucosa. J Gastroenterol.
2001; 36:704-9.
Nowak M, Deppisch L. Giant heterotopic gastric polyp in the jejunum. Arch Pathol Lab Med.
1998; 122:90-3. Review.
Oguma J, Ozawa S, Omori T, Kitagawa Y, Saikawa Y, Mikami S, Kitajima M. EMR of a
hyperplastic polyp arising in ectopic gastric mucosa in the cervical esophagus: case
report. Gastrointest Endosc. 2005; 61:335-8.
Ohara M. Incidence of heteroptopic gastric mucosa in the upper esophagus in first time
narrow banding image endoscopy of consecutive 900 patients. Gastrointest Endosc.
2010; 71:AB316-17.

www.intechopen.com

Heterotopic Gastric Mucosal Patch of the Proximal Esophagus

147

Ortiz MJ, Fay JT, Weir GT. Heterotopic gastric mucosa of the tongue. J Oral Maxillofac Surg.
1982; 40:667-70.
Pai S, Deshpande R, Naresh KN. Adenocarcinoma of cervical esophagus arising in aberrant
gastric mucosa. Indian J Gastroenterol. 1997; 16:157-8.
Pech O, May A, Gossner L, Vieth M, Trump F, Stolte M, Ell C. Early stage adenocarcinoma
of the esophagus arising in circular heterotopic gastric mucosa treated by
endoscopic mucosal resection. Gastrointest Endosc. 2001; 54:656-8.
Popkharitov AI, Gulubova MV, Dandov AD, Sivrev DP. Heterotopic gastrointestinal cyst
mimicking chronic cholecystitis: a case report. J Med Case Reports. 2008; 2:173.
Powell RW, Luck SR. Cervical esophageal obstruction by ectopic gastric mucosa. J Pediatr
Surg. 1988; 23:632-4.
Poyrazoglu OK, Bahcecioglu IH, Dagli AF, Ataseven H, Celebi S, Yalniz M. Heterotopic
gastric mucosa (inlet patch): endoscopic prevalence, histopathological,
demographical and clinical characteristics. Int J Clin Pract. 2009; 63:287-91.
Rana SS, Panda N, Sinha SK, Nada R, Nagi B, Bhasin DK. Heterotopic gastric mucosa in the
upper esophagus manifesting as a polypoidal mass causing dysphagia. Gastrointest
Endosc. 2006; 63:185-7.
Raphael HA, Ellis FH Jr, Dockerty MB. Primary adenocarcinoma of the esophagus: 18-year
review and review of literature. Ann Surg. 1966; 164:785-96.
Righini CA, Faure C, Karkas A, Schmerber S, Reyt E. Spontaneous perforation in the upper
oesophagus resulting from ulcer in heterotopic gastric mucosa. Rev Laryngol Otol
Rhinol (Bord). 2007; 128:197-200.
Sakamoto G, Nakamura K, Saito K, Sato M, Sugahara T. Primary adenocarcinoma of the
esophagus arising from heterotopic gastric glands. Gan No Rinsho. 1970; 16:1105-10.
Salminen P, Ovaska J. Heterotopic gastric mucosal patch in patients with reflux laryngitis:
an entity of clinical interest? Surg Laparosc Endosc Percutan Tech. 2009; 19:361-3.
Sánchez-Pernaute A, Hernando F, Díez-Valladares L, González O, Pérez Aguirre E, Furió V,
Remezal M, Torres A, Balibrea JL. Heterotopic gastric mucosa in the upper
esophagus ("inlet patch"): a rare cause of esophageal perforation. Am J Gastroenterol.
1999; 94:3047-50.
Satoh S, Nakashima T, Watanabe K, Toda S, Kuratomi Y, Sugihara H, Inokuchi A.
Hypopharyngeal squamous cell carcinoma bordering ectopic gastric mucosa "inlet
patch" of the cervical esophagus. Auris Nasus Larynx. 2007 Mar;34(1):135-9.
Sauvé G, Croué A, Denez B, Boyer J. High-grade dysplasia in heterotopic gastric mucosa in
the upper esophagus after radiotherapy: successful eradication 2 years after
endoscopic treatment by argon plasma coagulation. Endoscopy. 2001; 33:732.
Schmidt FA. De mammalium oesophagus atque ventriculo. Inaugural dissertation; Halle,
Bethenea, 1805.
Schmidt H, Riddell RH, Walther B, Skinner DB, Riemann JF, Groitl H. [Adenocarcinoma of
heterotopic gastric mucosa in the proximal esophagus]. Leber Magen Darm. 1985;
15:144-7. German.
Schmulewitz N, Tobias J, Singh P. Hyperplastic polyp arising from heterotopic gastric
epithelium in the esophagus. Gastrointest Endosc. 2007; 66:1221-2; discussion 1222.
Sperling RM, Grendell JH. Adenocarcinoma arising in an inlet patch of the esophagus. Am J
Gastroenterol. 1995; 90:150-2.
Steadman C, Kerlin P, Teague C, Stephenson P. High esophageal stricture: a complication of
"inlet patch" mucosa. Gastroenterology. 1988; 94:521-4.

www.intechopen.com

148

Gastrointestinal Endoscopy

Steele SR, Mullenix PS, Martin MJ, Ormseth E, Weppler E, Graham J, Place RJ. Heterotopic
gastric mucosa of the anus: a case report and review of the literature. Am Surg.
2004; 70:715-9. Review.
Surana R, Losty P, Fitzgerald RJ. Heterotopic gastric cyst of the tongue in a newborn. Eur J
Pediatr Surg. 1993; 3:110-1.
Takagi A, Ema Y, Horii S, Morishita M, Miyaishi O, Kino I. Early adenocarcinoma arising
from ectopic gastric mucosa in the cervical esophagus. Gastrointest Endosc. 1995;
41:167-70.
Takeji H, Ueno J, Nishitani H. Ectopic gastric mucosa in the upper esophagus: prevalence
and radiologic findings. AJR Am J Roentgenol. 1995; 164:901-4.
Tang P, McKinley MJ, Sporrer M, Kahn E. Inlet patch: prevalence, histologic type, and
association with esophagitis, Barrett esophagus, and antritis. Arch Pathol Lab Med.
2004; 128:444-7.
Vieth M, Kushima R, de Jonge JP, Borchard F, Oellig F, Stolte M. Adenoma with gastric
differentiation (so-called pyloric gland adenoma) in a heterotopic gastric corpus
mucosa in the rectum. Virchows Arch. 2005; 446:542-5.
von Rahden BH, Stein HJ, Becker K, Liebermann-Meffert D, Siewert JR. Heterotopic gastric
mucosa of the esophagus: literature-review and proposal of a clinicopathologic
classification. Am J Gastroenterol. 2004; 99:543-51.
von Rahden BH, Stein HJ, Becker K, Siewert RJ. Esophageal adenocarcinomas in heterotopic
gastric mucosa: review and report of a case with complete response to neoadjuvant
radiochemotherapy. Dig Surg. 2005; 22:107-12. Epub 2005 Apr 20. Review.
Waring JP, Wo JM. Cervical esophageal web caused by an inlet patch of gastric mucosa.
South Med J. 1997; 90:554-5.
Weaver GA. Upper esophageal web due to a ring formed by a squamocolumnar junction
with ectopic gastric mucosa (another explanation of the Paterson-Kelly, PlummerVinson syndrome). Dig Dis Sci. 1979; 24:959-63.
Wise SK, Wise JC, DelGaudio JM. Gastroesophageal reflux and laryngopharyngeal reflux in
patients with sleep-disordered breathing. Otolaryngol Head Neck Surg. 2006; 135:2537.
Yarborough CS, McLane RC. Stricture related to an inlet patch of the esophagus. Am J
Gastroenterol. 1993; 88:275-6.
Yoshida M, Ide H, Yamada A, Endo M. Early detection of adenocarcinoma of the esophagus.
Endoscopy. 1986;18 Suppl 3:44-8.
Yoshida T, Shimizu Y, Kato M. Image of the month. Use of magnifying endoscopy to
identify early esophageal adenocarcinoma in ectopic gastric mucosa of the cervical
esophagus. Clin Gastroenterol Hepatol. 2010; 8:e91-3.
Yüksel I, Usküdar O, Köklü S, Başar O, Gültuna S, Unverdi S, Oztürk ZA, Sengül D, Arikök
AT, Yüksel O, Coban S. Inlet patch: associations with endoscopic findings in the
upper gastrointestinal system. Scand J Gastroenterol. 2008; 43:910-4.

www.intechopen.com

Gastrointestinal Endoscopy
Edited by Prof. Oliviu Pascu

ISBN 978-953-307-385-9
Hard cover, 272 pages
Publisher InTech
Published online 19, July, 2011
Published in print edition July, 2011
Endoscopy has had a major impact in the development of modern gastroenterology. By using different data it
provided a better understanding of pathogenic mechanisms, described new entities and changed diagnostic
and therapeutic strategies. Meanwhile, taking advantage of many technical advances, endoscopy has had a
developed spectacularly. Video-endoscopes, magnification, confocal and narrow-band imaging endoscopes,
endoscopic ultrasounds and enteroscopes emerged. Moreover, endoscopy has surpassed its function as an
examination tool and it became a rapid and efficient therapeutic tool of low invasiveness. InTech Open Access
Publisher selected several known names from all continents and countries with different levels of development.
Multiple specific points of view, with respect to different origins of the authors were presented together with
various topics regarding diagnostic or therapeutic endoscopy. This book represents a valuable tool for
formation and continuous medical education in endoscopy considering the performances or technical
possibilities in different parts of the world.

How to reference
In order to correctly reference this scholarly work, feel free to copy and paste the following:
Vui Heng Chong (2011). Heterotopic Gastric Mucosal Patch of the Proximal Esophagus, Gastrointestinal
Endoscopy, Prof. Oliviu Pascu (Ed.), ISBN: 978-953-307-385-9, InTech, Available from:
http://www.intechopen.com/books/gastrointestinal-endoscopy/heterotopic-gastric-mucosal-patch-of-theproximal-esophagus

InTech Europe

InTech China

University Campus STeP Ri
Slavka Krautzeka 83/A
51000 Rijeka, Croatia
Phone: +385 (51) 770 447
Fax: +385 (51) 686 166
www.intechopen.com

Unit 405, Office Block, Hotel Equatorial Shanghai
No.65, Yan An Road (West), Shanghai, 200040, China
Phone: +86-21-62489820
Fax: +86-21-62489821

© 2011 The Author(s). Licensee IntechOpen. This is an open access article
distributed under the terms of the Creative Commons Attribution 3.0
License, which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.

