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INTRODUCTION

Gastroesophageal reflux discase (GERD)kis characterized by the presence of esophageal
mucosal injury or reflux symptoms caused by abnormal reflux of acidicl gastric contents into the
esophagus. The secretion of mucous from esophageal glands is important for protecting the
mucosal surface from the pepsin and protease contained in gastric juices. There are two types of
secretory glands in the esophagus: superﬁciai glands located in the proper mucosal layer and
deep mucous glands located in the submucosa. Superficial mucosal glands are found in the upper
esophagus and near the junction with the stomach. Those located in the distal esophagus
resemble the cardiac glands of the cardia, so these glands are called esophageal cardiac glands.
The role of esophageal cardiac glands has not been ﬁﬂly determined. This study was performed

to clarify the protéctive role of esophageal cardiac glands against the development of GERD.

MATERIALS AND METHODS
The subjects inciuded 2,656 Japanese individuals who visited the Health Center of
Shimane Environment and Health Public Corporation for a detailed medical checkup between

April 2011 and March 2012. Patients who had taken medications such as proton pump inhibitors,



H2 receptor antagonists or prokinetic drugs within the preceding three months were excluded.
Individuals with a histary of gastric surgery, those who had received eradication therapy for
Helicobacter pylori infection were not included in this study.

GERD 4syrnptoms were assessed using the Japanese version of the Carlsson-Dent
self-adminisfered questionnaire (QUEST). We defined subjects with a QUEST score of 6 or
more as being positive for reflux symptoms. The body mass index (BMI) and current smoking
and drinking (equivalent to over 50 mL of alcohol per day) habits were also noteci. All subjects
underwent an upper gastrointestinal endoscopy examination. The endoscopic findings of reflux
.esophagitis were evaluated using the Los Angeles (LA) classification, aad indilviduals with a
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grade of A, B, C or D were diagnosed as being positive for reflux esophagitis. The size of the
diaphragmatic hiatus was also assessed and categorized into three groups (<1.0, 1.0~2.0, >2 cm).
The degree of gastric mucosal atrophy was evaluated endoscopically using the classification of
Kimura and Takemoto, according to which gastric mucosal atrophy was classified into six groups
(C1, C2, C3, 01, 02, 03). In this study, we defined C1-C2 as mild, C3-O1 as moderate aﬁd
02-03 as severe gastric mucosal atrophy. The presence of esophageal cardiac glands was
determined based on the detection of a visible yellowish elevated area on the distal esophagus,
and the distribution of these lesions was assessed by dividing the findings into four grades (grade
0: absence of esophageal cardiac glands, grade 1: 1-5 spots indicating esophageal cardiac glands,
grade 2: continuous transversely extending esophageal cardiac glands involving less than 50% of
the esophageal circumference, grade 3: continuous transversely extending esophageal cardiac
glands involving at least SQ% of the esophageal circumference). The study protocal was
approved by the Ethics Committee of Shimane University and written informed consent was

obtained from all subjects.

RESULTS AND DISCUSSION

We prospectively enrolled 2,656 subjects (mean age: 51.8+9.2 years, men: 1,835) in this



study, and esophageal cardiac glands were observed in 355 cases (13.4%). Esophageal cardiac

- glands were more frequently observed in women (17.1% vs. 11.7%). Reflux esophagitis wasl
significantly less frequent in the cases with esophageal cardiac glands than in those without ahd
no cases of grade 2 or 3 esophageal cardiac glands involved reflux esophagitis. GERD symptoms
showed a tendency to be less frequent in the subjects vﬁth esophageal cardiac glands. Multiple
regression analysis showed that male gender, high BMI, large diaphragmatic hiatus and smoking
were shown to be significant risk factors for the presence of reflux esophagitis, while the
presence of esophageal cardiac glands and gastric mucosal atrophy were found to be independent
factors related to its prevention. On the other hand, the presence of esophageal cardiac glands
was not a significant preventive factor for the presence of GERD symptoms by multiple
regression analysis. The esophageal cardiac glands were mainly located on the left-posterior side
of the esophageal wall of the distgl esophagus.

The results of this study demonstrated that esophageal cardiac glands play a protective role
against esophageal mucosal injury in the distal esophagus. However, they do not inhibit the
development of GERD symptoms. The acidic refluxate may stimulate the esophageal mucosa not
covered with secreted mucous from esophageal cardiac glands and may induce reflux symptoms.

An interesting observation in this study is that the esophageal cardiac glands were found to
be mainly located on the left-posterior side of the esophageal wall, which is opposite the main
site of mucosal injury in patients with LA-classification A and B grade reflux esophagitis. The
direction of esophageal mucosal injury in patients with reflux esophagitis may be influenced by
the presence of esophageal cardiac glands, which have an acid-neutralizing function.

C ONCLUSION

Esophageal cardiac glands may have a protective role against esophageal mucosal injury

caused by acidic gastric contents.
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