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Abstract

AIM: To compare the diagnostic yield of heterotopic gastric mucosa (HGM) in the cervical esophagus with conventional imaging (CI) and narrow-band imaging (NBI). 
METHODS: A prospective study with a total of 760 patients receiving a CI examination (mean age 51.6 years; 47.8% male) and 760 patients undergoing NBI examination (mean age 51.2 years; 45.9% male). The size of HGM was classified as small (1-5 mm), medium (6-10 mm), or large (> 1 cm). A standardized questionnaire was used to obtain demographic characteristics, social habits, and symptoms likely to be related to cervical esophageal HGM, including throat symptoms (globus sensation, hoarseness, sore throat, and cough) and upper esophageal symptoms (dysphagia and odynophagia) at least 3 mo in duration. The clinicopathological classification of cervical esophageal HGM was performed using the proposal by von Rahden et al. 
RESULTS: Cervical esophageal HGM was found in 36 of 760 (4.7%) and 63 of 760 (8.3%) patients in the CI and NBI groups, respectively (P = 0.007). The NBI mode discovered significantly more small-sized HGM than CI (55% vs 17%; P < 0.0001). For the 99 patients with cervical esophageal HGM, biopsies were performed in 56 patients; 37 (66%) had fundic-type gastric mucosa, and 19 had antral-type mucosa. For the clinicopathological classification, 77 patients (78%) were classified as HGM I (asymptomatic carriers); 21 as HGM II (symptomatic without morphologic changes); and one as HGM III (symptomatic with morphologic change). No intraepithelial neoplasia or adenocarcinoma was found. 
CONCLUSION: NBI endoscopy detects more cervical esophageal HGM than CI does. Fundic-type gastric mucosa constitutes the most common histology. One-fifth of patients have throat or dysphagic symptoms.
© 2013 Baishideng. All rights reserved.
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Core tip: This prospective study demonstrated the diagnostic yield of narrow-band illumination in the evaluation of cervical esophageal heterotopic gastric mucosa and provided clinicopathological data indicating that most heterotopic gastric mucosa had fundic-type gastric mucosa, with 22% of patients being symptomatic.
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INTRODUCTION

Heterotopic gastric mucosa (HGM) in the cervical esophagus is a macroscopically pink lesion of congenital origin characterized by the presence of gastric epithelium in the upper esophagus. The clinical significance of these lesions remains unknown. At endoscopy, these HGM areas are typically small, distinct patches in the proximal 3 cm of the esophagus. The reported prevalence of endoscopically diagnosed cervical esophageal HGM using conventional illumination (CI) varies from 1% to 10% in adults[1-7] and 5.9% in children[8]. The wide variation in this frequency appears to be related to anatomical location and inadequate examinations by the endoscopists. Increased awareness of the presence of HGM by the examiner has been shown to increase the endoscopic detection rate[9]. Narrow-band imaging (NBI) is an innovative optical technique that modifies the center wavelength and bandwidth of an endoscope’s light into a narrow band illumination of 415 ± 30 nm. By utilizing this narrow spectrum, the contrast in the capillary pattern of the superficial layer is markedly improved compared to CI[10]. This system is highly applicable in the detection of pre-malignant lesions of the hypo-pharynx, esophagus, stomach, and colon[11,12]. With the NBI contrast, a significant number of patients initially diagnosed with nonerosive reflux disease may be re-categorized as having erosive esophagitis[13]. Furthermore, Hori et al[14] reported that cervical HGM was found in 13.8% of their patients with NBI endoscopy. However, the diagnostic yield of NBI endoscopy over CI endoscopy has not yet been validated.

Because NBI enhances the contrast between the esophageal and gastric mucosa, we hypothesized that the use of this optical technique may increase the detection of cervical esophageal HGM. The primary aim of this study was to evaluate the clinical usefulness of an NBI endoscopy system, compared to the standard CI system, in the diagnosis of cervical esophageal HGM. The secondary aim was to assess the histological and clinical significance of patients with cervical esophageal HGM.

MATERIALS AND METHODS

Ethics

This work was conducted in accordance with the Declaration of Helsinki of the World Medical Association. This study was ethically approved by the Institutional Review Board of Evergreen hospital, Taoyuan, Taiwan. All patients provided written informed consent.
Patient enrollment
This was a prospective study, and the study population consisted of patients seen in the gastroenterology clinics of Evergreen Hospital in Taoyuan. Patients undergoing an esophagogastroduodenoscopy (EGD) for all possible indications, such as symptoms or history suggestive of upper gastrointestinal (GI) disease, were included. Exclusion criteria included an age younger than 18 years, incarceration, and the inability to provide informed consent. All endoscopies were performed by a single experienced endoscopist (CL Cheng). Endoscopies with NBI contrast were performed between April 2011 and March 2012, and endoscopies with CI mode were performed between April 2012 and December 2012. The rationale of this study design was to provide the best detection rate of CI endoscopy, as we believed that the experience obtained during NBI endoscopy could help to improve the endoscopist’s diagnostic ability with CI mode. A standardized questionnaire was used to obtain the demographic characteristics, social habits, medications, and symptoms for each patient. Symptoms likely to be related to cervical HGM, including throat symptoms (globus sensation, hoarseness, sore throat, and cough) and upper esophageal symptoms (dysphagia, odynophagia) at least 3 mo in duration, were noted prior to endoscopy. Gastroesophageal reflux disease (GERD) was diagnosed using the Montreal definition[15]. Patients who smoked cigarettes or drank alcohol regularly during the 12 mo preceding the interview were considered active smokers or drinkers. All patients signed an informed consent form prior to their inclusion in the study. The data from the questionnaire and the endoscopy were stored in a computerized database. All authors had full access to the study data and had reviewed and approved the final manuscript.
Endoscopic technique
After adequate fasting, a routine EGD was performed with a standard upper endoscopy (GIF-Q260; Olympus Optical Co, Ltd, Tokyo, Japan) using topical anesthesia, with or without conscious sedation, depending on the patient’s preference. Conscious sedation was performed with midazolam (2-5 mg). During all procedures, the esophagus was carefully surveyed, and special attention was paid to the area of the cervical esophagus. A cervical esophageal HGM was diagnosed as well-circumscribed salmon-red (in CI mode) or brownish (in NBI mode) mucosa with a distinct border (Figure 1). The size of the HGM was determined by the top span of the fully open biopsy forceps and was classified as small size (1-5 mm), medium size (6-10 mm), or large size (> 1 cm). One or two biopsies were obtained from the cervical esophageal HGM whenever possible. Pathological examination was performed to determine the type of gastric mucosa and to evaluate the presence of intestinal metaplasia, dysplasia, and Helicobacter pylori (H. pylori). Fundic-type HGM was defined by the presence of both parietal cells and chief cells, and antral-type HGM was defined by the absence of chief cells and only a few parietal cells. Dysplasia was defined as neoplastic epithelium that remained confined within the basement membrane of the epithelial surface from which it arose. The presence of H. pylori in the HGM was identified using hematoxylin-eosin stain. Reflux esophagitis was graded with the Los Angeles classification[16]. Barrett’s esophagus was considered when the maximal extent of the columnar-lined mucosa in the distal esophagus was 10 mm or more of the length from the gastroesophageal junction; it was diagnosed when the specialized intestinal metaplasia was confirmed histologically. A hiatal hernia was considered present if the maximal length of the gastric folds above the diaphragm was 20 mm or more during quiet respiration. Gastric and duodenal ulcers were defined as breaks in the epithelium with an appreciable depth and a diameter of at least 5 mm.
Statistical analysis
All statistical analyses were performed using the Statistical Package for Social Sciences (SPSS) 13.0 software for Windows XP. Categorical variables were compared using the chi-squared test or Fisher’s exact test, and continuous variables were compared using Student’s t-test and univariate analysis. A P value of less than 0.05 was considered to be statistically significant. In a multivariate logistic regression, the presence of throat or upper esophageal symptoms was chosen as the outcome variable. The odds ratios and their corresponding 95% confidence intervals served to describe the strength of the influence exerted by the retained predictor variable of the multivariate model.

RESULTS
Table 1 presents the demographics of the 2 study arms by age, sex, social habits, and clinical symptoms. There were no differences between the 2 arms with respect to the demographics, social habits, or clinical symptoms before the procedure.

Table 2 presents the endoscopic findings in the 2 arms of the study. The detection rate of cervical esophageal HGM in the NBI arm was 8.3% and that in the CI arm was 4.7% (P = 0.007). There were no differences between the 2 arms in the other endoscopic findings, except for gastric ulcers, which were found in 9.9% and 14.3% of the NBI and CI arms, respectively (P = 0.009).

Table 3 shows the clinicopathological and endoscopic characteristics of cervical esophageal HGM in the 2 arms of the study. The NBI arm had significantly more small-sized cervical HGM than the CI (54% vs 17%; P < 0.0001). Clinicopathological classification was performed based on the procedure of von Rahden et al[17] There were no differences between the 2 cervical esophageal HGM groups in the clinicopathological or other endoscopic characteristics.

When we combined the data from both arms of the study, 99 patients had cervical esophageal HGM, and 77 patients were classified as HGM type I (asymptomatic carrier); 21 as HGM type II (symptomatic individuals without morphologic change); and one as HGM type III (symptomatic due to morphologic change). The patient with circumferential cervical HGM and upper esophageal stenosis (HGM type III) had presented with chronic dysphagia for many years. Ambulatory esophageal pH monitoring using a dual-electrode catheter revealed abnormal proximal acid reflux, with a percentage of esophageal total acid exposure (pH < 4) of 1.4% and a normal distal acid exposure, with a DeMeester score of 2.7. After excluding the possibility of malignancy by biopsy, the dysphagia was well managed with daily esomeprazole 40 mg.

Biopsy specimens were obtained from 56 of the 99 patients with cervical esophageal HGM. Fundic-type gastric mucosa constituted 66% of the cases, and antral-type mucosa comprised the remaining 34%. We did not observe intestinal metaplasia or dysplasia in any of the cases. Infection with H. pylori in the cervical esophageal HGM was identified in 3 patients, and gastric H. pylori infection was positive in all of these patients.

Table 4 presents the difference between patients with and without a cervical esophageal HGM. There were no differences between the 2 groups in demographics or social habits. Throat symptoms were significantly more frequently observed in patients with cervical HGM than in those who did not have cervical HGM (20.2% vs 7.4%; P < 0.0001). There were no differences between the 2 groups in the other clinical manifestations. Erosive esophagitis was also more frequently observed in patients with cervical HGM (27.3% vs 18.9%; P = 0.0488). No significant differences were found with respect to Barrett’s esophagus, hiatal hernias, or peptic ulcers.

Multiple logistic regression analysis was performed to evaluate the risk factors for the development of throat symptoms and dysphagia in patients with cervical HGM. No independent risk factor was identified by the multivariate model.

DISCUSSION

In this report, we describe an observational study comparing the use of NBI with CI for the purpose of finding cervical esophageal HGM. Using NBI endoscopy, there was an increase in the detection of the cervical esophageal HGM, especially in the detection of small-sized lesions. Our results suggest that NBI is useful for evaluating cervical esophageal HGM and improving the detection of small lesions. We also demonstrated that patients with cervical esophageal HGM have a predisposition for throat symptoms. Moreover, reflux esophagitis was present more frequently in patients with cervical esophageal HGM.

Endoscopic prevalence

Conventional endoscopic studies reveal a prevalence of 1% to 10%[1-7], but this frequency tends to be clinically underestimated. The latter is due to the predominant localization in the region upon or immediately distal to the upper esophageal sphincter. The upper esophagus is the most neglected area in a routine EGD. This region is quickly passed, extending the endoscope over the sphincter’s resistance; only by gently withdrawing the instrument can an HGM patch be detected. In this study, we demonstrated that the detection rate of cervical esophageal HGM could be improved from 4.7% to 8.3% with the help of NBI contrast. NBI should be considered as the standard illumination for the upper esophagus.
Embryology

The aberrant gastric mucosa that forms the cervical esophageal HGM appears to have an embryological derivation. During development, the region destined to be the stomach descends from the region where the lung bud has begun to develop. With this, the columnar epithelial lining of the embryo’s esophagus undergoes several epithelization changes, which begin in the middle esophagus and progress in both directions. Cervical esophageal HGM is generally regarded as a congenital condition that results from an incomplete squamous epithelization, and the persisting columnar-lined mucosa differentiates into cervical HGM[18,19].

The largest autopsy series to date revealed that cervical esophageal HGM prevalence was 7.8% in 1000 autopsies of children[20]. Another necropsy study reported that the cervical esophageal HGM prevalence detected by the naked eye was 10% in 300 children[21]. These autopsy data were consistent with the highest values in reports from the endoscopic series[2,14]. In our study, the prevalence of cervical esophageal HGM, 8.3% in the NBI group, was also close to that of the autopsy series. The agreement between the endoscopically observed prevalence in adults and the postmortem prevalence of grossly detected lesions in children indicates that the cervical esophageal HGM most likely maintains itself throughout life, without regression or replacement by more typical esophageal lining.
Pathology
The size of cervical esophageal HGM varies from 1 mm × 2 mm to 30 mm × 40 mm[1-7]. They can be unique or multiple and are capable of extending circumferentially. Circumferential cervical HGM is rare and usually manifests as dysphagia[22]. In our study, the size of the cervical esophageal HGM varied between 2 mm and 30 mm. The smallest observed cervical esophageal HGM sizes were classified as small, medium, and large in 40, 43, and 15 patients, respectively (Table 3). The NBI mode detected significantly more small-sized HGM lesions than the CI mode. The detected number of cervical HGMs varied according to different studies. According to our findings, 71 patients had single lesions; 19 had two patches; and 8 had three or more HGMs.

Microscopically, most cervical esophageal HGM is of the fundic-type gastric mucosa and contains both parietal and chief cells. Less frequently, cervical HGM is of the antral-type mucosa[1,2,5,8,23,24]. Repeated contractions of the sphincter make biopsying this area very difficult. In our study, biopsy was possible in 56 patients; fundic-type mucosa was found in 37 patients (66%) and antral-type mucosa in 19 patients.

Areas of intestinal metaplasia have been reported to occur within the cervical HGM[3,7,8,25]. The cervical HGM is generally regarded as a benign lesion with stable clinical and histopathological presentation during follow up[26]. However, malignant progression has been reported[27,28]. There have been 43 cases of adenocarcinoma in association with cervical esophageal HGM reported in the literature to date[19]. In our report, intestinal metaplasia or dysplasia was not observed in any of these cases. This lack of intestinal metaplasia was consistent with other reports[1,4-6,23]. Endoscopic surveillance is suggested for cases with intestinal metaplasia and dysplasia[19]. However, the best follow-up strategy for cases without such changes remains controversial.

In contrast to cervical esophageal HGM, Barrett’s esophagus is generally accepted as an acquired metaplastic change due to chronic GERD and is thought of as a premalignant lesion. Repeated attempts have been undertaken to identify an association between Barrett’s esophagus and cervical HGM, but the results have been conflicting. Based on their findings in a large case control study, Avidan et al[3] reported that the coincidence of the cervical HGM and Barrett’s esophagus could suggest a shared embryonic etiology. The link between these two entities was further supported by other studies[6,7,29]. Malhi-Chowla et al[30] reported that, based on their research in selected patients with high-grade dysplastic Barrett’s esophagus or adenocarcinoma, patients with cervical HGM might be at a higher risk for developing malignant Barrett’s esophagus and might share similar pathogenetic mechanisms. Nevertheless, other studies disagreed with the proposed association[1,4,5,23-25]. Distinct embryonic origins of HGM and Barrett’s esophagus were revealed by an immunohistochemical study. Feurle et al[31] demonstrated that the cervical esophageal HGM originates from embryonic gastric mucosa but that Barrett’s esophagus is derived from a very immature multipotent GI stem cell. Our findings also suggested no significant association between the two.

However, erosive esophagitis has been reported to be associated with cervical esophageal HGM[3,5,6,14,29]. In our study, we demonstrated that patients with cervical esophageal HGM were more likely to have erosive esophagitis than controls. This discrepancy in the association of Barrett’s esophagus and erosive esophagitis with cervical esophageal HGM is poorly understood.
Clinical significance and treatments
Some investigators have identified cervical esophageal HGM as a risk factor for throat and upper esophageal symptoms[5,8,14], while others have denied such an association[1,4,9]. In this study, we found that throat symptoms were observed significantly more frequently in those patients with cervical esophageal HGM than in those who lacked cervical esophageal HGM (20.2% vs 7.4%; P < 0.0001). Gastric parietal cells of the large cervical HGM have been proven to be able to secrete a pathophysiologically effective amount of acid[1,5,32]. Moreover, Korkut et al[33] demonstrated that acid-independent episodes could be produced from small cervical HGM (sizes as small as 1-5 mm). The clinical symptoms of cervical HGM may be acid-related, and thus, a larger patch is theoretically more likely to cause symptoms. However, in our multiple logistic regression analysis, neither an increased number of patches nor a larger size of the patches was associated with the development of clinical symptoms in patients with HGM. 

Symptomatic HGM type II patients require medical therapy as their primary mode of treatment. Complete symptom resolution has been reported by means of complete acid suppression with proton pump inhibition[32]. Alternatively, endoscopic ablation therapy with argon plasma coagulation has been shown to alleviate a chronic globus sensation in the patients with cervical HGM in two small prospective studies[34,35].

Acid production in the cervical esophageal HGM can induce chronic inflammation and ulceration. The subsequent healing process can lead to the formation of esophageal strictures. One of our patients was classified as HGM type III and suffered from acid-related peptic stenosis and dysphagia. Dysphagia and stenosis can be treated with proton pump inhibitors and/or endoscopic dilatation[22,32]. Our patient was treated with a proton pump inhibitor alone with good clinical response.

Cervical esophageal HGM has been shown to be colonized with H. pylori only when the bacteria were also present in the stomach[4,6,7,9,23]. Consistent with previous studies, our research revealed H. pylori colonization in 3 patients with HGM who also had H. pylori-positive gastritis. Gutierrez et al[25] reported that the H. pylori colonization of the cervical HGM was common and closely related to the H. pylori density in the stomach. Alagozlu et al[7] found that all patients who had active H. pylori infections in the cervical esophageal HGM suffered a globus sensation and speculated that H. pylori infection related to chronic inflammation may be responsible for their clinical symptoms. Whether H. pylori eradication therapy will improve clinical symptoms, as well as the nature of its long-term impacts on cervical HGM, remain subjects for further research.
Limitations

There are several limitations in this study. There may be a detection bias because the endoscopist was not blind to the clinical symptoms, and it is possible that patients with dysphagia and throat symptoms were more carefully observed. A second issue is acid measurement. Because our study design did not include routine ambulatory dual-electrode pH monitoring, we were unable to determine how our observations would be affected by this factor. Larger cervical esophageal HGM patches theoretically produce more acid, but the threshold of patch size and the capacity of acid production to induce clinical symptoms were not determined. Thus, further evaluation of HGM’s acid production may contribute to a richer knowledge of this entity.

      In summary, this study has several significant implications for the understanding of cervical esophageal HGM. It highlights the diagnostic yield of NBI illumination, which should be considered as the endoscopic diagnosis of choice for these lesions. This study also provided clinicopathological data indicating that most cervical esophageal HGM have fundic-type gastric mucosa and that 22% of patients could be symptomatic. Additional studies are needed to evaluate the acid production within the lesions and the longitudinal outcomes of patients with cervical esophageal HGM.
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Background

Heterotopic gastric mucosa (HGM) in the cervical esophagus is a pink lesion of congenital origin characterized by the presence of gastric epithelium in the upper esophagus, although the clinical significance of such lesions remains unclear. Conventional endoscopic studies reveal a prevalence of 1% to 10%, but this frequency tends to be underestimated because the lesion is located in the region upon or immediately distal to the upper esophageal sphincter.
Research frontiers

The clinical significance of cervical esophageal HGM is closely related to its endoscopic detection rate. Apart from the increased awareness of the presence of such lesions by the examiner, a better diagnostic endoscopic tool should increase the diagnostic yield of HGM. 
Innovations and breakthroughs

Narrow-band imaging (NBI) is an innovative optical technique that better contrasts the capillary pattern of the superficial layer than conventional imaging does. In this study, we demonstrated that the detection rate of the cervical esophageal HGM could be improved from 4.7% to 8.3% with the help of NBI contrast. Microscopically, mostly HGM is of the fundic-type gastric mucosa, containing both parietal and chief cells. Our data also showed that patients with HGM have a predisposition for throat symptoms that are often associated with reflux esophagitis.
Applications

NBI illumination should be considered the endoscopic diagnosis of choice for cervical esophageal HGM. In patients with laryngopharyngeal reflux symptoms or dysphagia, HGM should be evaluated.
Peer review

This is a well-designed and well-presented paper in which the authors provide data as to the clinical usefulness of NBI endoscopy over conventional imaging in the identification of cervical esophageal HGM.
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Figure 1 Endoscopic images of cervical esophageal heterotopic gastric mucosa. A: Conventional imaging (CI) image of a typical heterotopic gastric mucosa (HGM) patch; B: Narrow-band imaging (NBI) appears to increase contrast and enhance the mucosal details between the columnar and squamous epithelia; C: Single HGM was found by CI image; D: In NBI contrast, additional small HGM was noted superior to the medium HGM; E: CI image in a patient with circumferential HGM and esophageal stenosis; F: With NBI, the columnar mucosa appears dark brown, and the squamous epithelia, light green. This sharp contrast of coloration aids in the detection of circumferential lesions.

Table 1 Demographics, social habits, and clinical symptoms in the 2 arms of the study n (%)
	
	NBI (n = 760)
	CI (n = 760)
	P value

	Men
	349 (46)
	363 (48)
	0.50

	Mean (SD) age (yr)
	51.2 (15.3)
	51.6 (13.7)
	0.58

	Social habits
	
	
	

	Alcohol use
	75 (10)
	56 (7)
	0.10

	Smoking
	161 (21)
	176 (23)
	0.92

	Clinical symptoms
	
	
	

	Reflux symptoms
	260 (34)
	240 (32)
	0.30

	Throat symptoms
	61 (8)
	64 (8)
	0.85

	Dysphagia
	16 (2.1)
	12 (1.6)
	0.57


CI: Conventional imaging; NBI: Narrow-band imaging. 
Table 2 Endoscopic findings in the 2 study arms n (%)
	
	NBI (n = 760)
	CI (n = 760)
	P value

	Conscious sedation for EGD
	400 (53)
	397 (52)
	0.57

	Cervical HGM
	63 (8.3)
	36 (4.7)
	0.007

	Reflux esophagitis
	158 (21)
	138 (18)
	0.22

	  Los Angeles grade A-B
	147 (19)
	128 (17)
	

	  Los Angeles grade C-D
	11 (1.5)
	10 (1.3)
	

	Barrett’s esophagus
	3 (0.4)
	4 (0.5)
	1.0

	Peptic ulcers
	209 (28)
	238 (31)
	0.11

	  Gastric ulcer
	75 (9.9)
	109 (14.3)
	0.009

	  Duodenal ulcer
	161 (21)
	183 (24)
	0.20

	Hiatus hernia
	33 (4.3)
	37 (4.9)
	0.71


CI: Conventional imaging; NBI: Narrow-band imaging; HGM: Heterotopic gastric mucosa; EGD: Esophagogastroduodenoscopy. 
Table 3 Clinicopathological and endoscopic characteristics of cervical esophageal heterotopic gastric mucosa in the 2 study arms  n (%)
	
	HGM in NBI (n = 63)
	HGM in CI (n = 36)
	P value

	Clinical characteristics
	
	
	0.65

	  HGM type I
	47 (75)
	30 (83)
	

	  HGM type II
	15 (24)
	6 (17)
	

	HGM type III
	1 (1.6)
	0 (0)
	

	Number of cervical HGM
	
	
	0.25

	  Single
	43 (68)
	28 (78)
	

	  Two
	12 (19)
	7 (19)
	

	  Three or more
	7 (11.1%)
	1 (2.8)
	

	  Circumferential
	1 (1.6%)
	0 
	

	Smallest size of cervical HGM1
	
	
	<0.0001

	0-5 mm
	34 (55)
	6 (17)
	

	  6-10 mm
	24 (39)
	19 (53)
	

	  >1 cm
	4 (6.5)
	11 (30)
	

	Biopsy of cervical HGM
	34 (54)
	22 (61)
	

	  Fundic type gastric mucosa
	22 (65)
	15 (68)
	

	  Antral type gastric mucosa
	12 (35)
	7 (32)
	

	  Intestinal metaplasia
	0 
	0
	

	  Presence of H. pylori
	2 (5.9)
	1 (4.6)
	

	Associated with GERD
	30 (48)
	16 (44)
	0.84

	  Erosive esophagitis
	17 (27)
	10 (28)
	0.65

	  Barrett’s esophagus
	0 
	1 (2.8)
	0.37

	Associated with hiatus hernia
	4 (6.4)
	3 (8.3)
	0.70

	Associated with peptic ulcers
	16 (25)
	11 (31)
	0.64


1Patients with circumferential lesion were excluded from the calculations. CI: Conventional imaging; NBI: Narrow-band imaging; HGM: Heterotopic gastric mucosa; EGD: Esophagogastroduodenoscopy; GERD: Gastroesophageal reflux disease. 
Table 4 Clinical and endoscopic characteristics between patients with and without cervical esophageal heterotopic gastric mucosa n (%)
	
	Cases with HGM (n = 99)
	Cases without HGM (n = 1421)
	P value

	Demographics
	
	
	

	Men
	55 (56)
	657 (46)
	0.08

	Mean (SD) age (yr)
	51.9 (13.2)
	51.4 (14.6)
	0.74

	Social habits
	
	
	

	Alcohol use
	10 (10.1)
	121 (8.5)
	0.58

	Smoking
	25 (25)
	312 (22)
	0.45

	Clinical symptoms
	
	
	

	Reflux symptoms
	38 (38)
	462 (33)
	0.23

	Throat symptoms
	20 (20)
	105 (7.4)
	<0.0001

	Dysphagia
	2 (2.0)
	26 (1.8)
	0.70

	Conscious sedation
	50 (51)
	747 (53)
	0.76

	GERD
	46 (47)
	541 (38)
	0.11

	Reflux esophagitis
	27 (27.3)
	269 (18.9)
	0.0488

	  Los Angeles A-B
	23 (23.2)
	252 (17.7)
	

	  Los Angeles C-D
	4 (4.0)
	18 (1.3)
	

	Barrett’s esophagus
	1 (1.0)
	6 (0.4)
	0.38

	Peptic ulcers
	27 (27)
	420 (30)
	0.73

	Hiatus hernia
	7 (7.1)
	63 (4.4)
	0.21


CI: Conventional imaging; NBI: Narrow-band imaging; HGM: Heterotopic gastric mucosa; EGD: Esophagogastroduodenoscopy; GERD: Gastroesophageal reflux disease. 
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