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Abstract

Aim: To assess feasibility of unsedated esophagoscopy using a small-caliber disposable transnasal esophagoscopy and to compare its accuracy with standard endoscopy.

Methods: We prospectively included subjects who were referred to performing upper endoscopy. All subjects underwent transnasal endoscopy with E.G. Scan
 ™ The disposable probe has a 3.6 mm gauge, at its distal end there is an optical capsule 6 mm, with viewing angle of 125°. After the completion of E.G. Scan
 ™ patients underwent conventional endoscopy. We described the findings detected by the E.G. Scan ™ and calculated the diagnostic accuracy, sensitivity, specificity, PPV and NPV and Kappa index for esophageal diagnosis.

Results: A total of 96 patients (54 women), mean age of 50.12 years (14 to 79) were evaluated. In all cases we were able to perform esophagoscopy with E.G. Scan ™ The average realization time was 5 min. A total of 58 alterations were detected in the esophagus, 49 gastric abnormalities and 13 duodenal abnormalities. We found that for esophageal varices, E.G. Scan
 ™ has sensitivity, specificity and diagnostic accuracy of 95%, 97% and 97%, respectively. Kappa coefficients were 0.32 for hiatal hernia, 0.409 for erosive gastro esophageal reflux disease, 0.617 for Barrett esophagus, and 0.909 for esophageal varices.

Conclusion: Esophagoscopy with E.G. Scan
 ™ is a well-tolerated, fast, and safe procedure. It has an appropriate diagnostic accuracy for esophageal varices when compared with conventional endoscopy.

© 2014 Baishideng Publishing Group Co., Limited. All rights reserved.
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Core tip: Although esophagogastroduodenoscopy esophagogastroduodenoscopy (EGD) is considered the gold standard technique for evaluation of mucosal esophageal diseases, the cost and invasiveness of this diagnostic tool limits its utilization in some patients. Thus, in recent years several endoscopy techniques have been developed as alternatives and less invasive diagnostic tools for evaluating gastro esophageal reflux disease and esophageal varices. Here, in this study we shown that unsedated esophagoscopy using a novel disposable transnasal esophagoscope (E.G. Scan
 ™) is a safe, well-tolerated, effective and accurate screening tool for esophageal diseases, specifically for esophageal varices.
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Introduction

Esophagogastroduodenoscopy (EGD) is the most effective method to investigate disorders affecting the upper digestive tract. In particular, EGD is the gold standard technique for the evaluation, diagnosis, screening and surveillance of esophageal diseases. Among patients with gastro esophageal reflux disease (GERD) symptoms up to one-third of patients have endoscopic evidence of erosive esophagitis and up to one- fifth
 have complicated reflux disease such as esophageal strictures and Barrett’s esophagus (BE)[1,2]. In subjects with portal hypertension EGD is used for both screening and surveillance purposes because the presence and the size of esophageal varices correlates with severity of liver disease and determines the prognosis[3,4].

Although EGD is widely used and available, the procedure is costly, may be unpleasant, and still has a small but potential risk for complications[5,6]. Frequently, patients are routinely sedated with intravenous diazepam or midazolam, and often complemented with a narcotic such as meperidine, fentanyl or propofol[6]. There is a small but definite risk of cardiopulmonary complications, which may be related to a combination of over sedation and preexisting cardiopulmonary disease[6]. In addition, sedated patients require close monitoring during and after procedures, cannot drive or return to work on the day of the procedure, and may have post-procedure amnesia with poor recall of instructions.

During the last years, several noninvasive or minimally invasive methods have been proposed as alternatives to conventional EGD for the diagnosis of esophageal diseases such as the esophageal capsule endoscopy (ECE) and ultra-thin small caliber esophagoscopes[7-12]. Several studies have shown that ECE is safe and has an acceptable accuracy for the evaluation of esophageal varices and can be used as an alternative to EGD for the screening of portal hypertension, especially in patients unable or unwilling to undergo EGD[7,9]. 
Unsedated small-caliber transnasal esophagoscopy offers the possibility of efficient and accurate endoscopic assessment of the esophagus with less cost and fewer risks compared with sedated upper endoscopy and can be used as a method to screen for esophageal disease in a primary care population[11-15]. Recently, Chung et al[16], in a case series study, reported the use of a novel disposable transnasal esophagoscope, the E.G. Scan
 ™ (IntroMedic Co. Ltd., Seoul, South Korea). This transnasal esophagoscope does not require either a large endoscopy system or special equipment for disinfection; it is portable and disposable and well tolerated.

The aim of the study was to assess the feasibility of unsedated routine upper esophagoscopy using the E.G. Scan ™ and to compare its optical quality and diagnostic accuracy to that of a standard EGD in the general medical outpatient setting as a screening method for esophageal disease.

Material and Methods

Patients

We performed a prospective study that was conducted from November 2011 to February 2012 at the Instituto de Investigaciones Medico Biologicas de la Universidad Veracruzana, Veracruz, México. Consecutive patients referred for the evaluation of esophageal diseases were enrolled in the study. Inclusion criteria were: age 20 years or older, reflux symptoms (heartburn, epigastric soreness, and/or regurgitation), non-cardiogenic chest pain, and known or suspected esophageal varices. Exclusion criteria included history or symptoms of severe rhinitis and sinusitis, acute respiratory inflammation at the time of examination and known abnormal anatomy of the nasal cavity or nasopharynx. All patients provided written informed consent before enrollment, and the study received approval from the institution’s ethics committee.

Procedures
All conventional EGD and E.G. Scan ™ procedures were performed by two experienced endoscopists (J.M.R.T. and A.M.D) after written informed consent was obtained. Randomization was performed by using a computer-generated randomization (www.randomization.com), which allocated patients on a one-to-one basis to which investigator will perform the EG Scan procedure, thus if one investigator perform the E.G. Scan ™ the other performed the conventional EGD, and investigators were blinded each other. Also, endoscopists were blinded to the indication for endoscopy. The E.G. Scan ™ procedure was performed first, and 45 min after this procedure a conventional sedated endoscopy was performed.
E.G. Scan ™: After an overnight fast, patients were referred to the endoscopy unit. For the procedure, patients were seated with their neck at a 30° angle, and 2 puffs of a nasal spray containing, oxymetazoline hydrochloride, a selective alpha-1 agonist and partial alpha-2 agonist topical nasal decongestant, was sprayed in each nostril (Afrin, Merck Consumer Care, Inc. Mexico). After 5 min, lidocaine hydrochloride 10mg/dose (Xylocaine 10% Pump Spray AstraZeneca, London, United Kingdom) was sprayed into the nasal cavity and oropharynx for topical anesthesia. The endoscope, moistened with Lidocaine HCL jelly 2% (lidocaine hydro- chloride
 2% 20 mg/mL; Lubricaine, Mexico), was inserted under visual control through the nostril to the pharynx. Upper esophageal sphincter intubation was facilitated by asking the patient to ingest water through a straw with endoscope advancement. No sedatives or antispasmodics were used during the procedure.
The E.G. Scan ™ system (first generation) consists of four main subsystems: a probe (containing the camera capsule, bending module, and data connector), a controller, a display system, and a computer software (EG View) to display the images (Figure 1). The connection tube, which does not have suction or air channel, is 3.6 mm in diameter and the camera capsule at the tip head is 6mm in diameter. The tip deflection capability is 60° up and 60° down. The camera capsule comprises four white light emitting diodes (LEDs) and a complementary metal-oxide semiconductor (CMOS), and has a field of view of 125° and a resolution of 400 × 400 pixels. The probe is disposable. The controller has both freeze-capture buttons and an up – down lever at the handle. The display system consists of a liquid crystal display (LCD) monitor, keyboard, and display software (EG View) to allow playback and storage of images taken during the procedure; this system is light enough to carry.
During the procedure, the posterior pharynx, esophagus, esophagogastric junction (EGJ) and proximal stomach were routinely examined. EGJ examination was considered appropriate if at least 75% of the Z-line was visualized[16]. If was possible, the mid-stomach, pylorus and duodenum were examined. Any pathologic lesions were photographed and recorded on the display system. The investigators documented the duration time of the study, presence or absence of suspected BE, presence or absence of erosive esophagitis, Los Angeles grade of erosive esophagitis (if present), presence or absence of hiatal hernia (documented and measured at the nares in centimeters beginning at the crural pinch distally to the most proximal extent of the gastric folds), esophageal varices were graded according to the size of varices (small or large), the presence or absence of red spots on esophageal varices was also noted, or any other abnormal findings discovered during the study. These findings were recorded on a data sheet. After the procedure, patients completed a written questionnaire to assess their satisfaction with the E.G. Scan ™ and level of discomfort for nasal pain and nausea using a 4 point type Likert scale (0 = none, 1 = mild, 2 = moderate and 3 = severe)[17,18].
EGD: Sedated endoscopy was performed with the Olympus XGIF-160 with patients under local anesthetic with lidocaine spray (Xylocaine; AstraZeneca, United Kingdom) and conscious sedation with midazolam, according to our standard practice. Blood pressure, pulse, cardiac rhythm, and oxygen saturation were monitored and recorded every 2 min. In all cases, the endoscope was inserted under visual control, through the mouth, to the pharynx. The upper esophageal sphincter was crossed under direct vision, and the esophagus, stomach, and first and second portions of the duodenum were examined as usual. Endoscopic findings were reported using the definitions previously mentioned. Histological confirmation of esophageal biopsies from endoscopically suspected esophageal metaplasia was considered as the “gold standard” for the diagnosis of BE.

Statistical analysis

EGD was considered to be the “gold standard” for the diagnosis of esophageal diseases. According to the Standards for Reporting of Diagnostic Accuracy (STARD) initiative on assessment of diagnostic tests[19], analysis was performed on an intention-to-diagnose (ITD) basis, with all patients enrolled in the trial included in the analysis. The diagnostic performance was expressed in terms of sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV).

At the end of the enrollment period, and in a blinded fashion, both endoscopists reviewed the printed images from all E.G. Scan ™ studies, and interobserver agreement analysis was performed. Concordance among the different E.G. Scan ™ observers and between the E.G. Scan ™ and EGD final diagnoses was performed using kappa statistics. Our sample size was decided arbitrarily, according to the available material to perform the studies (E.G. Scan ™) during the frame time when the study was performed. All other statistics were descriptive, and the results are reported in terms of the mean (with 95% confidence interval in brackets) or median and ranges, depending on the distribution of data values. P values less than 0.05 were considered statistically significant.

Results

Characteristics of patients at baseline

During the study period, a total of 96 patients (54 women) were included. Mean age was 50.12 years (range 18 to 79). Baseline characteristics and symptoms are described in Table 1. In all cases, we were able to perform esophagoscopy with E.G. Scan ™ and the mean duration of the procedure was 5 min (range 3–7.5).

E.G. Scan ™ evaluation

Using the E.G. Scan ™ in all cases the EGJ was evaluated, in 43% the pylorus was visualized, and we reach the duodenum in 36% cases. Appropriate evaluation of EGJ junction was achieved in 95% (n = 91). A total of 58 alterations were detected in the esophagus (Table 2), 49 gastric abnormalities (18 portal hypertension gastritis, 18 mild erythematous gastritis, 10 bile gastropathy, 3 gastric polyps) and 13 duodenal abnormalities (9 duodenitis, findings suggestive of celiac disease in 2, 1 duodenal ulcer and 1 angiodysplasia) (Figures 2-5).

Conventional EGD

Using conventional endoscopy, a total of 99 esophageal diagnoses were made (Table 2). In addition, 71 gastric abnormalities were detected (23 portal hypertension gastritis, 21 erythematous and/or erosive gastritis, 15 bile gastropathy, 8 fundic polyps and 4 fundic varices), and 25 duodenal abnormalities (19 duodenitis, 3 findings suggestive for celiac disease and 3 duodenal ulcers).

Comparison of E.G. Scan ™ and EGC

The diagnostic performance of E.G. Scan ™ compared to EGD for erosive GERD, Barrett esophagus, esophageal varices and hiatal hernia is shown in Table 3. Regarding the agreement between E.G. Scan ™ and EGD the kappa values for esophageal diagnoses is shown in table 4.

E.G. Scan ™ Interobserver agreement

The mean kappa values for interobserver agreement for each esophageal condition were: for hiatal hernia 0.762 (0.506-1.018), for erosive esophagitis 0.832 (0.606-1.058), for BE 0.554 (0.207-0.901), for esophageal varices 0.903 (0.796-1.011), for large esophageal varices 0.911 (0.739-1.083), and for small esophageal varices 0.832 (0.606-1.058).

Patient tolerance
Nasal introduction caused no or only mild pain in 77 of 96 patients (80%), and moderate pain in 19 patients (20 %). The majority of patients did not experience nausea (88%).

Discussion

Although EGD is considered the gold standard technique for evaluation of mucosal esophageal diseases, the cost and invasiveness of this diagnostic tool limits its utilization in many patients[6]. Thus, in recent years several endoscopy techniques have been developed as alternatives and less invasive diagnostic tools for evaluating GERD and esophageal varices[12-16,20].

Here, in this study we shown that unsedated esophagoscopy using a novel disposable transnasal esophagoscope (E.G. Scan ™) is a safe, well-tolerated, effective and accurate screening tool for esophageal diseases, specifically for esophageal varices. In recent years, the use of transnasal endoscopy (TNE) has had a boom, and several studies evaluate the usefulness of this technique. For example, Peery et al[20] in one of the largest studies (n = 426) found that TNE represents a safe and good method to screen for esophageal disease in a primary care population. In this study, mean time examination with TNE was 3.7 ± 1.8 min, and there were no serious adverse events. Our results are similar, but the E.G. Scan ™ has some advantages compared to other transnasal endoscopy systems. Although the tip of the probe is 6mm in diameter, the connection tube (which does not have suction or an air channel) is 3.6 mm in diameter; thus, the probe is smaller than other TNE (range from 4.1 to 5.9 mm) and could minimize the gag reflex and vomiting. Another advantage is that no disinfection is required because the probe is designed for single use and is disposable.

Chung et al[16], in the first study published with E.G. Scan ™, evaluated 46 patients with suspected or known esophageal disease and found that in almost all cases, the Z line was appropriately evaluated, and abnormalities were identified in 27 patients. In this small sample size pilot study, the authors conclude that although E.G. Scan ™ has some technical limitations compared with conventional EGD, its convenience, good tolerance, rapid access, cost-effectiveness, and good safety profile indicate that it may be an acceptable alternative to conventional esophagoscopy for surveillance.

Compare to the pilot study by Chung et al[16], in our study, we have included a larger sample size, we have performed the first randomized and blinded evaluation, but most remarkable, we have compared the results with the gold standard technique, the EGD. Because conventional endoscopy with sedation may be associated with complications, specially in critically ill patients such as subjects with cirrhosis, the use of an alternative and safe method for evaluating the esophagus, especially in the setting of a screening strategy (i.e., esophageal varices), is needed[5,6]. We found that for esophageal varices, (independently of the size) E.G. Scan ™ is an excellent option with sensitivity, specificity and diagnostic accuracy of 95%, 97% and 97%, respectively. These results are similar to that reported by Choe et al[21], in a study where 100 cirrhotics were evaluated both by transnasal and standard endoscopy showing that diagnostic accuracies of transnasal non sedated EGD for detecting esophageal varices, gastric varices, and red color signs were 98%, 98%, and 96%, respectively. Also, as in Choe et al[21] study, we found that concordance rates on grading esophageal varices were excellent at 95% (κ  =  0.91). These results are better than those reported by using endoscopy capsule for detection of esophageal varices[7-9].

With regards to erosive esophagitis diagnosed at upper endoscopy, E.G. Scan ™ showed a sensitivity of 45% and specificity of 91%. These results are very similar to those reported by Sharma et al[8] in a study comparing ECE versus conventional endoscopy. In a recent study, Shariff et al[11] found that using a transnasal endoscope a correct diagnosis of BE was obtained in 48 of 49 cases compared with the criterion standard, giving sensitivity and specificity of 98% and 100%, respectively. Although in our study, the sensitivity was lower (67%) the specificity was 95% for the diagnosis of BE. In other study, Jobe et al[12] found that in a cohort of 274 eligible adults scheduled for endoscopic screening for gastro esophageal reflux symptoms or surveillance of BE in a tertiary care center, the prevalence of BE was 26% using conventional endoscopy and 30% using unsedated small-caliber endoscopy (p = 0.503). In this study, the level of agreement between the two approaches was “moderate” (κ = 0.591). In our study, we found that agreement between E.G. Scan ™ and EGD was 0.619. However, E.G. Scan ™ misses about half of the cases of erosive esophagitis and one third of patients with Barrett's esophagus. It appears therefore that this version of E.G. Scan ™ is not sufficiently sensitive for evaluation of acid reflux evaluation.

In is important to remark that even E.G. Scan ™ has been developed for esophageal evaluation in almost 40% of the cases we could reach the pylorus and the duodenum. We could do that because we ask to patients to lying down in the left lateral position, and then under direct visualization, we advanced the probe. As is shown in the figures, good quality images from the duodenum of patients with celiac disease and inflammatory duodenitis were obtained.

Regarding tolerability we found that as was reported by Chung et al[16], most of the patients experienced mild or no symptoms during the procedure, and even they reported mild symptoms we could perform the evaluation in all cases. An unusual 100% success rate of nasal intubation with this device was found in our study, contrasting with other reports on transnasal endoscopy that present an average of 8% failure rate for nasal intubation due to anatomic nasal limitation or patient intolerance[22,23]. Even though the probe shaft is 3 mm, its tip is 6 mm, a little larger than an ultra-slim endoscope, we believe that the routinely use of oxymetazoline hydrochloride, a selective alpha-1 agonist and partial alpha-2 agonist topical, influence in such high success rate for nasal intubation. Previous studies have shown that the use of oxymetazoline for pediatric nasendoscopy is effective, safe and allows an ease of performance and cooperation of the patients[24]. Although we prepared the patient to assurance a successful nasal intubation, we did not use routinely simethicone, a compound that has been used in several studies to improve visibility[25]. 

Regarding costs, in our country the cost for the E.G. Scan ™ device is 8000 USD and each probe cost 140 USD. However, costs can vary among countries, and further cost-effectiveness studies are required. Although our study has the strength of a large, blinded evaluation and comparative study with conventional EGD, there are some limitations and technical issues that should be remarked. The current version of the E.G. Scan ™ does not have a channel for air insufflation or water ejection for wash or suction water and bubble air to improve the quality of images. Another major limitation is that also do not have a biopsy channel to corroborate some conditions such as BE or malignant lesions. Recently, the manufacturer has provided a new version of the E.G. Scan ™ that has an insufflation channel and the bending angle of the tip probe is closed to 180°; thus retroversion at the stomach fundus now can be performed. Nowadays slim endoscopes have much better quality than in the past with high-resolution images and digital chromoendoscopy and permit a complete EGD. E.G. Scan ™ seems to be an alternative to ultra-slim endoscopes for transnasal examination, and in the future an ideal comparative trial will be performed between E.G. Scan™ and nasogastroscopes.

According to our results, we conclude that E.G. Scan ™ might represent an easy, safe, and well tolerated procedure to investigate patients with suspect of esophageal varices in the medical outpatient setting.

COMMENTS

Background

Esophagogastroduodenoscopy (EGD) is the most effective method to investigate disorders affecting the upper digestive tract. In particular, EGD is considered as the gold standard technique for the evaluation, diagnosis, screening and surveillance of esophageal diseases. Although EGD is widely used and available, the procedure, is costly, may be unpleasant, and still has a small but potential risk for complications.

Research frontiers
During the last years, a research hotspot has been the development of alternatives methods to conventional EGD for the noninvasive or minimally invasive diagnosis of esophageal diseases such as ultra-thin small caliber esophagoscopes.
Innovations and breakthroughs

Recently, a novel disposable transnasal esophagoscope, the E.G. Scan ™ (IntroMedic Co. Ltd., Seoul, South Korea) has been developed. This transnasal esophagoscope does not require either a large endoscopy system or special equipment for disinfection; it is portable and disposable and well tolerated. In our study, we found that that E.G. Scan ™ might represent an easy, safe, and well tolerated first-line procedure to investigate patients with suspect of esophageal varices in the medical outpatient setting.

Applications

Unsedated small-caliber transnasal esophagoscopy offers the possibility of efficient and accurate endoscopic assessment of the esophagus with less cost and fewer risks compared with sedated upper endoscopy and can be used as a method to screen for esophageal disease in a primary care population

Terminology

Esophagogastroduodenoscopy: Esophagogastroduodenoscopy or panendoscopy is a diagnostic endoscopic procedure that visualizes the upper part of the gastrointestinal tract up to the duodenum. It is considered a minimally invasive procedure since it does not require an incision into one of the major body cavities and does not require any significant recovery after the procedure (unless sedation or anesthesia has been used). Esophagoscopy: Esophagoscopy is a procedure in which a flexible endoscope is inserted through the mouth, or more rarely, through the nares, and into the esophagus. The endoscope uses a charge-coupled device to display magnified images on a video screen. The procedure allows visualization of the esophageal mucosa from the upper esophageal sphincter all the way to the esophageal gastric junction, or esophagogastric junction.
Peer review

This is an interesting and well-designed prospective study that evaluated a new device called E.G Scan™ for endoscopic esophageal examination through the transnasal route compared to conventional EGD. Interesting article will be interested to see better results with the modified version of the scope. E.G. Scan™ seems to be an alternative to ultra-slim endoscopes for transnasal examination and the ideal comparative trial would have been between E.G. Scan™ and nasogastroscopes. Nowadays slim endoscopes have much better quality than in the past with high-resolution images and digital chromoendoscopy and permit a complete EGD
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Table 1 Baseline characteristics and symptoms n (%)
	Age (yr, mean, range)
	50.12 (18-79)

	Gender (male/female)
	42/54

	Predominant symptoms

	· Reflux symptoms
	41 (43)

	· Suspect of esophageal varices
	23 (24)

	· Epigastric pain
	14 (15)

	· Upper GI bleeding
	11 (11)

	· Dysphagia
	4 (4)

	· Weight loss
	3 (3)


GI: Gastrointestinal.
Table 2 E.G. Scan ™ and conventional endoscopy esophageal findings

	Finding
	E.G. Scan ™
	Conventional EGD

	Esophagus

· Esophageal varices (overall)

· Small

· Large
	20

5

11
	21

8

13

	· Erosive GERD

· Grade A-B

· Grade C

· Grade D
	13

10

2

1
	29

20

8

1

	· Hiatal hernia
	13
	33

	· Barrett esophagus
	8
	12

	· Esophageal carcinoma
	2
	2

	· Esophageal angiodysplasia
	1
	1

	· Gastric heterotopic mucosa
	1
	1


EGD: esophagogastroduodenoscopy; GERD: gastro esophageal reflux disease.
Table 3 Diagnostic performance of E.G. Scan ™ compare to conventional esophagogastroduodenoscopy
	
	Prevalence

% (95%CI)


	Sensitivity

% (95%CI)


	Specificity

% (95%CI)


	PPV

% (95%CI)


	NPV

% (95%CI)


	Accuracy

% (95%CI)



	Erosive GERD
	30.1

(21.5-40.6)


	44.8

(27-64)
	91

(80.9-96.3)
	68.4

(43.5-86.4)
	79.2

(68.2-87.3)
	77.1

(67.2-84.8)



	Barrett esophagus
	12.5

(6.9-21.2)


	66.7

(35.4-88.7)


	95

(87.6-98.5)
	66.7

(35.4-88.7)


	95.2

(87.6-98.5)
	91.7

(83.8-96.1)

	Esophageal varices
	21.8

(14.4-31.7)


	95.2

(74.1-99.8)
	97.3

(89.8-99.5)


	90.9

(69.3-98.4)


	98.6

(91.7-99.9)
	96.8

(90.5-99.1)

	Hiatal Hernia
	34.4

(25.1-44.8)
	39.4

(23.4-57.7)


	88.9

(77.8-95)
	65

(41-83.7)
	73.7

(62.1-82.8)
	71.9

(61.6-80.3)


PPV: positive predictive value; NPV: negative predictive value; GERD: gastro esophageal reflux disease.
Table 4 Kappa values for esophageal diagnosis E.G. Scan ™ vs esophagogastroduodenoscopy
	
	Kappa value


	Standard error of Kappa


	95%CI


	Esophageal varices 

· Large esophageal varices

· Small esophageal varices
	0.910

0.822

0.591


	0.051

0.086

0.151
	0.810-1.010

0.653-0.911

0.294-0.88

	Barrett esophagus
	0.619
	0.123


	0.378-0.860

	Hiatal Hernia
	0.398


	0.103
	0.196-0.600

	Erosive esophagitis
	0.398
	0.10.


	0.196-0.600


Figure 1 components of the E.G. Scan™ system (first generation). A: a probe containing the camera capsule, bending module, and data connector; B: a controller; C: a display system with computer software to display the images (E. G. View™).
Figure 2 Examples of esophageal diseases detected with the E.G. Scan ™. A: large esophageal varices; B: mediu-small esophageal varices; C: distal esophageal adenocarcinoma; D: esophageal angiodysplasia.

Figure 3 Barrett esophagus images obtained with E.G. Scan ™. A and B: Barrett without dysplasia; C and D: Barrett esophagus with low-grade dysplasia.
Figure 4 Gastric images obtained with E.G. Scan ™. A: Portal hypertension gastropathy; B: bile reflux gastritis.

Figure 5 Duodenal images obtained with E.G. Scan ™. A: Normal duodenum; B: mild duodenitis; C and D: celiac disease.

�删除Scan后面的空格


�删除Scan后面的空格


�删除Scan后面的空格


�删除Scan后面的空格


�删除Scan后面的空格


�one-fifth删除one-与 fifth之间的空格


�删除 Scan后面的空格


�hydro-chloride


删除hydro-与 chloride之间的空格





