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Clinical Significance of Inlet Patch in Children
Çocuklarda Inlet Patch’in Klinik Önemi
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Inlet patch (IP) is an area of heterotopic gastric mucosa located in proximal esophagus. Although the majority of IP are asymptomat-
ic, they may be associated with digestive and respiratory symptoms. We aimed to assess prevalence, endoscopic and histopatholog-
ical findings, clinical significance and outcome of inlet patch in children.The patients with histopathologically proven IP and aged 
between 0-18 years old were enrolled. Demographic data, clinical symptoms, endoscopic and histopathological findings, treatment 
modality, and outcomes were collected from medical records. Retrospective review of 2674 esophagogastroduodenoscopy records 
revealed 11 (0.41%) children. Eight of our patients had a solitary patch whereas others had two (n=1) or three (n=2). Histopatho-
logical evaluation revealed that 9 patients had fundic and 2 patients had antral type gastric mucosa. One patient with hematemesis 
and other with dysphagia had hyperemic patchy areas of which were colonized by H. pylori. Inlet patch was the only pathological 
endoscopic finding in 4 patients with a single symptom each: heartburn, dysphagia, hematemesis and hoarseness. Symptoms were 
completely resolved with PPI treatment in 8 children. Helicobacter pylori eradication was achieved in all infected patients. No 
respiratory symptom was recorded except hoarseness in one patient. No complications like perforation, stenosis or dysplasia that 
might be related to IP were recorded at follow-up. We suggest that an IP may accompany or may be responsible for digestive symp-
toms in children and PPI treatment is effective. Endoscopist should be aware of this condition, especially if the patient has dyspeptic 
symptoms and normal endoscopic findings.
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Abstract

Inlet patch (IP) heterotopik olarak proksimal özofagusta yerleşen gastrik mukoza alanıdır. Her ne kadar çoğunluğu belirtisiz olsa 
da, sindirim ve solunum belirtileriyle ilişkili olabilir. Bu çalışmayla çocuklarda IP’nin prevelansı, endoskopik ve histopatolojik 
bulguları, klinik önemi ve izlem sonuçlarının değerlendirilmesi amaçlanmıştır. Histopatolojik olarak kanıtlanmış IP’i olan 0-18 
yaş aralığındaki hastalar çalışmaya alınmıştır. Demografik veriler, klinik belirtiler, endoskopik ve histopatolojik bulgular, uygula-
nan tedaviler ve izlem sonuçları arşivden kaydedildi. Geriye dönük incelenen özofagogastroduodenoskopi kayıtlarından 11/2674 
(0.41%) IP’li hasta saptandı. Hastaların 8’inde tek iken, bir hastada 2, iki hastada ise 3 adet IP vardı. Histopatolojik değerlendirme 
sonucu 9 hastada fundik and 2 hastada ise antral tip gastrik mukoza olduğu görüldü. Hematemezi olan bir hasta ve disfajisi olan 
bir hastada IP mukozasının hiperemik ve H. pylori ile kolonize olduğu belirlendi. Yanma, disfaji, hematemez ve ses kısıklığı olan 
4 farklı hastada IP, saptanan tek patolojik endoskopik bulguydu. Hastalardan 8’inde proton pompa inhibitörü tedavisi ile belirtiler 
tamamen kaybolmuştu. Helicobacter pylori eradikasyonu enfekte olan tüm hastalarda sağlandı. Ses kısıklığı olan bir hasta dışında 
başka solunum belirtisi olan yoktu. İzlemde perforasyon, darlık veya displazi gelişimi gibi bir komplikasyon izlenmedi. Inlet patch 
çocuklarda sindirim belirtilerine eşlik edebilir veya sorumlu olabilir. Tedavisinde PPI etkilidir. Endoskopist, hastanın dispeptik 
semptomlarına rağmen normal özofagogastroduodenoskopi bulguları varsa IP açısından özellikle dikkatli olmalıdır.
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        1.    Introduction
 
Esophageal inlet patch (IP) is an area of heterotopic gas-
tric mucosa located in proximal esophagus. It appears as a 
salmon-colored, flat or slightly raised patch. It is detected 
during endoscopic examination and the diagnosis is con-
firmed histopathologically (1). The true prevalence of IP 
in children is unknown moreover it varies from 0.29% to 
13.8% in previous studies (2,3). Although the majority 
of inlet patches are asymptomatic and incidentally dis-
covered, they may be associated with symptoms such as 
regurgitation, dysphagia, food impaction, globus, cough, 
laryngospasm and bleeding (4-7). 
We aimed to assess prevalence, endoscopic and histo-
pathological findings, clinical significance and outcome 
of inlet patch in children.

         1.    Material and Methods

This retrospective study was conducted at Eskisehir Os-
mangazi and Hacettepe Universities, Departments of 
Pediatrics, Divisions of Pediatric Gastroenterology. The 
study was approved by the Ethics Committee of Eskise-
hir Osmangazi University. Endoscopic records were 
screened. The patients with histopathologically proven 
inlet patch and aged between 0-18 years old were en-
rolled. Demographic data (age, sex), clinical symptoms 
(regurgitation, vomiting, dysphagia, food impaction, 
globus, cough, dyspnea, laryngospasm, hoarseness, hal-
itosis and bleeding), endoscopic findings (color, num-
ber, size and location of IP), histopathological findings 
[(mucosal type, inflammation status, and the presence of 
Helicobacter pylori (H. pylori)], treatment modality, and 
outcomes were collected from medical records. Patients 
without histopathological confirmation were excluded 
from the study. 

Statistical Analyses
Statistical analyses were performed using the SPSS soft-
ware version 23.0 (SPSS Inc., Chicago, IL, USA). Data 
were expressed as numbers (n), frequencies (%), means 
with standard deviations.

        2.   Results

Retrospective review of 2674 esophagogastroduodenos-
copy records between January 2017 and December 2019 
showed 20 cases with endoscopic finding suggesting IP. 
The diagnosis was confirmed histopathologically in 11 
(0.41%) children. The male/female ratio was 1.2 (6/5) 
and the mean age at diagnosis was 14.8±1.9 (11.5-17) 
years. Nine children had underlying or concomitant dis-
orders. Four of these nine children had gastroesophageal 
reflux disease (GERD), 2 had esophageal atresia, 1 had 
asthma, 1 had esophageal stricture secondary to caustic 
ingestion, and 1 had Familial Mediterranean Fever. Epi-
gastric pain was the most common complaint and noted 
in 5 children. Other symptoms were heartburn (n=5), nau-
sea and vomiting (n=2), dysphagia (n=2), diarrhea (n=2), 
hematemesis (n=1), hoarseness (n=1) and recurrent ab-
dominal pain (n=1). 

The indications for endoscopic evaluation were dyspha-
gia (n=2), upper gastrointestinal bleeding (n=1), recurrent 
abdominal pain (n=1), and suspected peptic ulcer disease 
(n=5) and inflammatory bowel disease (n=2).  Eight out 
of 11 patients had a solitary patch (Figure 1a) whereas 
others had two (n=1) or three (n=2) lesions. One patient 
with hematemesis and other with dysphagia had hyper-
emic patchy areas of which were colonized by H. pylori 
(Figure 1b-1c). Of the remaining 9 had a salmon-colored, 
flat or slightly raised patch range between 4 mm to 2 cm 
in diameter. Histopathological evaluation of the biopsies 
that were obtained from IP lesions revealed that 9 patients 
had fundic and 2 patients had antral type gastric muco-
sa (Figure 2a). Mild to severe chronic inflammation was 
found in all IP samples (Figure 2b). Helicobacter pylori 
infection was detected in 5 patients and 3 of them were 
demonstrated only in gastric mucosa, 1 in both gastric 
and IP mucosa and the last one only in IP mucosa (Table 
1 and Figure 2c). 

Figure 1. Endoscopic view of inlet patches; a: salmon-colored, b: hyperemic and, c: multiple and hyperemic 
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In our series, 4 of 5 patients with heartburn diagnosed with GERD, one of 2 patients with dysphagia diagnosed with 
eosinophilic esophagitis, one of 2 patients present with hematemesis diagnosed with erosive gastritis, and one patient 
presents with hoarseness with normal results of pH monitorization and laryngeal examination. Inlet patch was the only 
pathological endoscopic finding in 4 patients with a single symptom each: heartburn, dysphagia, hematemesis and 
hoarseness.  All the patients except patient 2 received proton pump inhibitor (PPI) treatment. Five patients with H. pylori 
infection were treated with amoxicillin, clarithromycin and PPI regimen (Table 1). The mean follow-up duration was 
13.4±4.8 months.  Symptoms were completely resolved with PPI treatment in 5 children with epigastric pain. Helico-
bacter pylori eradication was achieved in all infected patients. Of the remaining 5 patients, two children with dysphagia, 
one child with hematemesis and two children with vomiting were effectively treated with PPI treatment. No respiratory 
symptom was recorded except hoarseness in patient 8. No other symptoms or complications like perforation, stenosis or 
dysplasia that might be related to IP were recorded at follow-up.

Figure 2. Histopathological view of inlet patches;
a: squamous and columnar epithelium, b: inflammation at lamina propria, and c: H. pylori at the gland lumen

Table 1. Demographic, Clinical, Endoscopic and Histopathological Findings, and Outcomes of the Patients

3. Discussion
 
Heterotopic gastric mucosa has been reported through-
out the gastrointestinal tract, including mouth, esopha-
gus, small intestine, pancreas, gall bladder, and Meckel 

diverticulum (8-13). Esophageal IP is mostly located in 
the post cricoid part of the esophagus nearly at the level 
of upper esophageal sphincter (14). The most common 
accepted mechanism of IP formation is that it is congen-
ital disorder as a result of deficient transformation of co-
lumnar mucosa to squamous mucosa (14,15). Other the-
ories suggest metaplastic transformation of the squamous 
cells to columnar cells from chronic acid injury as seen in 
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Barrett’s esophagus as well as rupture of retention cystic 
glands of the proximal esophagus (14,16,17). It can also 
be associated with other congenital malformations such 
as esophageal atresia. Inlet patch frequency has been re-
ported as 34% children with a history of esophageal atre-
sia (18). In our cohort there were two (18%) children with 
history of esophageal atresia. 
The true prevalence of IP in children is unknown. Pro-
spective studies regarding adults showed a IP prevalence 
between 0.3-10% (4). A recent pediatric multicenter ret-
rospective study has reported its estimated prevalence of 
0.03 to 0.05% (4). However, two pediatric postmortem 
studies reported the frequency of IP as 21% and 34% (18-
19). In necropsy studies, incidence is very high as the his-
tological examination includes the entire esophagus and 
can detect small lesions. Other factors might be associat-
ed with endoscopist’s awareness and adequate sedation. 
It has been reported that detection of IP is influenced by 
the endoscopist’s awareness of this entity (20).  Retro-
spective review of the last 3 years’ endoscopy records in 
our centers revealed 20 cases with IP, 11 of which con-
firmed histopathologically. Inlet patch prevalence was 
0.41% in our study.  The low prevalence may indicate the 
under recognition of this pathology. Pediatric endosco-
pist must be aware of the IP during endoscopy in children 
and move the scope slowly with moderate inflation while 
passing the upper portion of the esophagus, and use ade-
quate sedation.

Inlet patch appears as a salmon-colored, flat or slightly 
raised, well-defined patch during endoscopy. It is com-
monly detected as solitary lesion but it can be multiple 
(1). In a pediatric multicenter retrospective study, 12 of 
15 patients had solitary IP (4). Eight of our patients had a 
solitary patch while one had double and 2 had triple. The 
most common histological type is fundic type mucosa fol-
lowed by antral mucosa (4,14). Histopathological evalu-
ation of the endoscopic biopsy samples of our patients 
revealed that 9 patients had fundic and 2 patients had an-
tral type mucosa, which is compatible with the literature. 
Depending on the mucosa type, IP can produce acid as 
the gastric mucosa (21) and acid overproduction results in 
chronic inflammation of the esophagus (14). Inflammato-
ry infiltration of IP is commonly encountered. However, 
atrophy, metaplasia, dysplasia or adenocarcinoma of the 
heterotrophic mucosa are rare (14). One patient who pre-
sented with hematemesis showed hyperemia on IP and 
histopathological evaluation revealed antral type mucosa. 
Prevalence of H. pylori on IP mucosa have been reported 

as high as 82% in large adult series (22,23). The higher 
gastric HP load, the higher prevalence of HP colonization 
in the IP (14). One pediatric multicenter study demon-
strated H. pylori on inlet patch mucosa of 2/15 patients 
(4). Similarly, we detected H. pylori on inlet patch muco-
sa of two out of 11 patients. 
Although the majority of inlet patches are asymptomatic 
and incidentally discovered, they have been associated 
with symptoms such as regurgitation, dysphagia, food 
impaction, globus, cough, throat clearing, laryngospasm 
and complications such as stricture formation, ulcer-
ation, bleeding, perforation, fistula formation, polyp and 
malignant transformation as a result of acid or mucus 
production of the IP (3-6,14,22,24-28). Laryngopharyn-
geal reflux is the main reason underlying the symptoms. 
Compared to adults, respiratory symptoms, dysphagia 
and food impaction were reported to be higher with IP 
in childhood before eosinophilic esophagitis were well 
defined (14). 
On the other hand, in one study, the incidence of upper 
esophageal or laryngopharyngeal symptoms did not differ 
between case and control groups (29). In four of our pa-
tients IP was the only pathologic endoscopic finding that 
can explain the symptoms. No respiratory symptom other 
than hoarseness was recorded. 
There is no standardized treatment for IP. While asymp-
tomatic patients with IP do not need a medication, proton 
pump inhibitor is the main treatment especially for the 
ones with acid related symptoms (30). In our cohort, all 
symptomatic patients recovered after PPI treatment. Ar-
gon plasma coagulation treatment has also been reported 
in adults and children for symptomatic IP with resolution 
of symptoms in all patients and no significant adverse 
event (31,32). Such interventional treatment may be con-
sidered in case of unresponsiveness to PPI.  Endoscopic 
submucosal resection or dissection (for dysplasia or ad-
enocarcinoma of IP) and radiofrequency ablation (with 
symptoms of globus/sore throat) are rarely reported in-
terventions (14).

        4.    Conclusions
 
In conclusion, we suggest that an IP may accompany or 
may be responsible for digestive symptoms in children 
and PPI treatment is effective. Endoscopist should be 
aware of this condition and carefully assess the proximal 
esophagus during endoscopy, especially if the patient has 
dyspeptic symptoms and normal esophagogastroduode-
noscopic findings. 
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