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Abstract: Background and Objectives: The initial diagnostic test required to evaluate esophageal
dysphagia is upper endoscopy (EGD) to assess the structure of the esophagus and the esophageo-
gastric junction (EGJ). Taking biopsies during EGD has become a common practice in patients with
dysphagia to rule out eosinophilic esophagitis (EoE). The aims of this study were to evaluate the
endoscopic findings of patients who underwent EGD for esophageal dysphagia, to assess the rate of
biopsy taking from the esophagus to diagnose/exclude EoE, and to report histology outcomes of these
biopsies. Materials and Methods: This was a retrospective multicenter study that included individuals
>18 years who underwent EGD due to esophageal dysphagia between the years 2015 and2020, (with
no other alarm signs, such as weight loss, new iron deficiency anemia, and lymphadenopathy). We
obtained data from patients’ electronic files. The endoscopy and histology findings were obtained
from endoscopy reports saved in our electronic files. Results: A total of 209 patients were included
in the study. The average age was 57.1 £ 17.1 years. The most common endoscopic findings were
normal endoscopy in 76 patients (36.4%) and erosive esophagitis in 75 patients (35.9%). Barrett’s
esophagus and esophageal malignancy were encountered in 11 patients (5.3%) and 2 patients (0.95%),
respectively. Esophageal biopsies were taken in 50.2% of patients, and one patient had histological
evidence of EoE (0.5%). On univariate analysis, there was a trend for association between proton
pump inhibitors (PPIs) use and a normal EGD, but it was not statistically significant (OR 0.28, 95%
CI10.07-1.11, p = 0.07). Conclusions: Endoscopic findings were prevalent in dysphagia patients even
when no other alarm symptoms exist. Neoplastic lesions and EOE were rare in our study.

Keywords: dysphagia; gastroscopy; diagnosis; eosinophilic esophagitis; endoscopic findings

1. Introduction

Dysphagia is a very common symptom that may affect up to 20% of patients in the
primary care setting and represents a major cause for referral to gastroenterologists [1]. It is
defined as the subjective sensation of difficulty swallowing during the passage of liquid or
solid bolus, from the mouth to the stomach, or the awareness of an obstruction during the
process of swallowing [2]. It can be further classified as oropharyngeal in which there is
difficulty initiating a swallow or a choking sensation, coughing and possibly having nasal

Medicina 2021, 57, 1336. https:/ /doi.org/10.3390/medicina57121336

https:/ /www.mdpi.com/journal /medicina


https://www.mdpi.com/journal/medicina
https://www.mdpi.com
https://orcid.org/0000-0002-0921-4676
https://orcid.org/0000-0001-6699-8625
https://doi.org/10.3390/medicina57121336
https://doi.org/10.3390/medicina57121336
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/medicina57121336
https://www.mdpi.com/journal/medicina
https://www.mdpi.com/article/10.3390/medicina57121336?type=check_update&version=1

Medicina 2021, 57, 1336

2 0f 8

regurgitation during a swallow. Esophageal dysphagia, on the other hand, is a perceived
sensation of food being stuck either in the throat or the lower chest [2].

The evaluation of dysphagia is a multistep pathway that includes a detailed medical
history and physical examination, upper endoscopy imaging, and motility studies [2]. A
careful history can differentiate between oro-pharyngeal, esophageal, and neuromuscular
causes of dysphagia in up to 85% of patients [3].

The initial diagnostic modality required for a patient with esophageal dysphagia is
upper endoscopy (EGD) to assess for structural abnormalities, such as rings, strictures and
webs, inflammatory disorders (e.g., gastroesophageal reflux disease (GERD), eosinophilic
esophagitis (EoE) and collagen disorders), and malignant or benign tumours [4]. Moreover,
during endoscopy, some findings may suggest the presence of major motility disorders (i.e.,
achalasia and EGJ outflow obstruction). Suggestive findings of achalasia and EGJ outflow
obstruction include fluid residue in the esophagus despite fasting, a dilated esophagus and
signs of obstruction at the EGJ [4]. Notably, EoE is an inflammatory and allergic disease that
represents an important cause of esophageal dysphagia and food impaction [5]. The most
typical endoscopic findings of EoE include esophageal mucosal edema, ring formation,
white exudates, furrows, and fibrotic strictures [6-9]. The diagnosis of EoE is confirmed by
eosinophil-predominant inflammation (presence of >15 eosinophils/high-power field in at
least one esophageal biopsy), which is nonresponsive to prolonged acid suppression with
proton pump inhibitors [10]. The suggestive endoscopic findings of EoE present only in
about half of cases, therefore, biopsy taking from all parts of the esophagus is recommended
in all cases of dysphagia when EoE is suspected [10]. The primary aim of our study was
to evaluate the endoscopic outcomes and findings of patients who underwent EGD for
esophageal dysphagia, without other alarm signs, such as weight loss, new iron deficiency
anemia, and lymphadenopathy. Moreover, our secondary aim was to assess the rate of
biopsy taking from the esophagus to diagnose or exclude EoE, and, finally, we aimed to
report histology outcomes of these biopsies.

2. Materials and Methods

This was a multicenter study utilizing patients’ data from two referral centers (Nazareth
Hospital EMMS, Nazareth, Israel and Galilee Medical Center, Nahariya, Israel).

2.1. Patient’s Selection

Patients over the age of 18 years who underwent gastroscopy due to esophageal
dysphagia between the years 2015 and 2020, (with no other alarm signs, such as weight
loss, new iron deficiency anemia, and lymphadenopathy) were included. Patients with
history of esophageal/gastric malignancy, surgery or radiation were excluded.

2.2. Data Management

We obtained data from patients’ electronic records. Demographics collected included
age, gender, body mass index (BMI) and smoking status. Associated comorbidities of
interest were hyperlipidemia, hypertension, diabetes mellitus, obesity chronic renal failure,
congestive heart failure, GERD, asthma, allergy, celiac disease, inflammatory bowel disease
and rheumatologic diseases, such as rheumatoid arthritis, ankylosing spondylitis, systemic
lupus erythematosus (SLE) and scleroderma. Medications identified in our query were
proton pump inhibitors (PPIs) and statins. The endoscopy and histology findings were
obtained from endoscopy reports saved in our department’s electronic files. Moreover,
the diagnosis of EoE was confirmed by taking multiple (more than 5) biopsies from the
proximal and middle esophagus.

2.3. Statistical Analysis

Categorical variables will be presented as frequencies and percentages as they were
analyzed by Chi-square test, while continuous variables were reported as mean 4= SD using
the two-sample t-test. Endoscopic findings were presented as frequencies. A univariate
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model analysis was performed to assess correlation between various demographic and
clinical parameters and endoscopic findings, reporting odds ratio (OR) and confidence
intervals (CI). Variables with p value less than 0.05 were considered statistically significant.
Statistical analyses were performed by commercial software, Statistical Package for Social
Science (SPSS version 24.0, IBM, Chicago, IL, USA).

3. Results
3.1. Demographics and Baseline Characteristics

A total of 209 patients were included in the study. The average age in the cohort was
57.1 £ 17.1 years. The male:female ratio was similar (51% vs. 49%). The rate of comor-
bidities including hyperlipidemia, hypertension, chronic renal failure, congestive heart
failure, diabetes mellitus, ischemic heart disease, asthma, rheumatoid arthritis, ankylosing
spondylitis, scleroderma, and systemic lupus erythematosus was 44.8%, 42.4%, 4.9%, 8.7%,
23.9%, 17%, 4.4%, 1.5%, 0.5%, 0.5% and 0.5%, respectively. Only 1.9% of patients had a
history of atopy (Table 1).

Table 1. Demographics and baseline characteristics.

Number of Patients 209
Average age (years), mean 3 SD 571 +17.1
Gender, N (%)

Male 107 (51)
Female 102 (49)
Hyperlipidemia 94 (44.8)
Hypertension 89 (42.4)
Chronic renal failure 10 (4.9)
Congestive heart failure 18 (8.7)
Diabetes mellitus 50 (23.9)
Ischemic heart disease 36 (17)
Asthma 9(44)
Rheumatoid arthritis 3(1.5)
Ankylosing spondylitis 1(0.5)
Scleroderma 1(0.5)
Systemic lupus erythematosus 1(0.5)

3.2. Endoscopic Findings

The most common endoscopy findings were normal endoscopy in 76 patients (36.4%),
followed by erosive esophagitis in 75 patients (35.9%), and hiatal hernia in 65 patients
(31.1%). Barrett’s esophagus and esophageal malignancy were encountered in 11 patients
(5.3%) and 2 patients (0.95%), respectively. Endoscopic features of EoE (esophageal furrows)
were only seen in one patient (0.5%). Interestingly, of all the patients who had a biopsy
taken (50.2%), only one had histological evidence of EoE (0.5%). Among patients with a
normal endoscopy, 42 patients underwent esophageal manometry; of them, 10 patients
(23.8%) were diagnosed with achalasia, 8 patients (19%) with ineffective esophageal motility
disorder, 1 patient (2.4%) with hypomotility esophagus, 1 patient (2.4%) with Jackhammer
esophagus, 1 patient (2.4%) with esophago-gastric outlet obstruction and 21 (50%) with a
normal manometry study.

Figure 1 demonstrates the rate of endoscopic findings among the study cohort.
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Figure 1. Endoscopic findings.

3.2.1. Analysis of Normal Versus Pathological Endoscopic Findings

Seventy-four patients had normal gastroscopy (group A), as compared to 135 patients
who had all pathological findings (including hiatal hernia, erosive esophagitis, Schatzki
ring, malignancy, diverticulum, peptic stricture, Barrett’s, candidiasis and furrows) on
gastroscopy (group B). The average age in group A was 53.9 years vs. 58.5 in group B
(p = 0.07). Male gender accounted for 54.8% in group A vs. 44.6% in group B. Notably,
smoking and hyperlipidemia were significantly more common in group B (44.7% and 50%),
as compared to group A (31.1% and 35.6%, respectively, p = 0.02). There was no effect of
the other assessed parameters (Table 2).

Table 2. Analysis of parameters associated with any endoscopic pathological findings demonstrates descriptive statistics of

parameters associated with pathological gastroscopy.

Normal Gastroscopy Any Pathological Findings p Value

Number 74 135 —
Age, years (mean) 53.9 58.5 0.07
Male gender 33 (44.6) 74 (54.8) 0.08
Smoking 23 (31.1) 60 (44.7) 0.05
Hyperlipidemia 26 (35.6) 68 (50) 0.02
Hypertension 29 (39.7) 59 (43.9) 0.3
Chronic renal failure 3(4.1) 7 (5.3) 0.3
Congestive heart failure 10 (13.5) 8 (6.1) 0.03
Diabetes mellitus 19 (25.7) 31 (22.9) 0.3
Ischemic heart disease 14 (18.9) 21 (15.9) 0.2
Asthma 341) 6(4.5) 0.4
Rheumatoid arthritis 2(2.7) 1(0.7) 0.1
Scleroderma 0 1(0.7) 0.2
Systemic lupus erythematosus 0 1(0.7) 0.2
Use of PPI > 3-month prior endoscopy 41 (55.9) 84 (62.4) 0.1
Use of statin > 3-month prior endoscopy 28 (37.5) 41 (30.6) 0.2
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3.2.2. Analysis of Normal versus Barrett’s Esophagus and Neoplastic Endoscopic Findings

We compared normal gastroscopy (74 patients) with neoplastic endoscopic findings
(13 patients), including esophageal malignancy and preneoplastic Barrett’s esophagus. We
could not find any factor that was significantly associated with endoscopic esophageal
findings, compared to patients with normal gastroscopy. On univariate analysis, there
was a trend of association between chronic PPI use and a normal EGD, but it was not
statistically significant (OR 0.28, 95% CI 0.07-1.11, p = 0.07) (Table 3).

Table 3. Analysis of parameters associated with Barrett’s esophagus and neoplastic endoscopic findings, compared to the

normal gastroscopy, demonstrates the descriptive statistics of the assessed parameters.

Normal Gastroscopy Neoplastic Findings p Value
Number 74 13 —
Age, years (mean) 53.9 64 0.13
Male gender, N (%) 33 (44.6) 6 (46.2) 0.9
Smoking, N (%) 23 (31.1) 6 (46.2) 0.80
Hyperlipidemia, N (%) 26 (35.1) 3(23.1) 0.39
Hypertension, N (%) 29 (39.2) 6 (46.2) 0.64
Chronic renal failure, N (%) 34.1) 1(7.7) 0.56
Congestive heart failure, N (%) 10 (13.5) 1(7.7) 0.56
Diabetes mellitus, N (%) 19 (25.7) 1(7.7) 0.16
Ischemic heart disease, N (%) 13 (17.6) 3(23.1) 0.63
Asthma, N (%) 3(4.1) 1(7.7) 0.56
Rheumatoid arthritis, N (%) 2(2.7) 0 -
Scleroderma, N (%) 0 0 —
Systemic lupus erythematosus, N (%) 0 0 —
Use of PPI > 3-month prior endoscopy, N (%) 38 (51.3) 3(23.1) 0.059

3.2.3. Analysis of Pathological Non-Neoplastic vs. Neoplastic Endoscopic Findings

Comparing parameters that were associated with Barrett’s esophagus and neoplastic
pathological findings on EGD, we found that only chronic PPI use for more than 3 months
was significantly associated with a lower rate of neoplastic findings (p = 0.006). On uni-
variate analysis, chronic PPI use was associated with a reduced risk of having endoscopic
neoplastic findings (OR 0.18, 95% CI 0.05-0.7, p = 0.01). Notably, there were no associations
of the other assessed parameters on the rate of the neoplastic endoscopic finding (Table 4).

Table 4. Analysis of parameters associated with Barrett’s esophagus and neoplastic endoscopic findings, compared to the

pathological non-neoplastic findings.

Pathological Endoscopic Findings

Neoplastic Findings Non-Neoplastic Findings p Value

Number 13 121 —

Age, years (mean) 54.3 58.6 0.32
Male gender, N (%) 6 (46.2) 68 (56.2) 0.49
Smoking, N (%) 6 (46.2) 53 (43.8) 0.80
Hyperlipidemia, N (%) 3(23.1) 62 (51.2) 0.053
Hypertension, N (%) 5 (38.5) 53 (43.8) 0.71
Chronic renal failure, N (%) 1(7.7) 6(4.9) 0.67
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Table 4. Cont.

Pathological Endoscopic Findings

Neoplastic Findings Non-Neoplastic Findings p Value

Congestive heart failure, N (%) 1(7.7) 6 (4.9) 0.67
Diabetes mellitus, N (%) 1(7.7) 29 (24) 0.18
Ischemic heart disease, N (%) 3(23.1) 18 (14.9) 0.44
Asthma, N (%) 1(7.7) 5(4.1) 0.56
Rheumatoid arthritis, N (%) 0 1(0.8) -
Scleroderma, N (%) 0 1(0.8) —
Systemic lupus erythematosus, N (%) 0 1(0.8) -

Use of PPI > 3-month prior endoscopy, N (%) 3 (23.1) 75 (62) 0.006

4. Discussion

In the present study, we evaluated the yield of performing EGD with a biopsy of the
esophagus while evaluating a patient with esophageal dysphagia without other alarm
symptoms. According to this study result, one third of patients had a normal EGD whereas
the majority of patients had benign endoscopic findings, and only 5% had neoplastic lesions.
Various studies have assessed the endoscopic findings among esophageal dysphagia
patients [1,11-13]. Esophageal strictures and Schatzki rings were the most prevalent causes
of esophageal dysphagia in most reports, followed by malignant lesions. A study by
Khan et al. showed that malignant strictures are the most common endoscopic pathology
in dysphagia male patients [14]. GERD is a common gastrointestinal symptom among
the general population, and the endoscopic manifestation of chronic GERD may vary
from a normal esophagus to reflux esophagitis, strictures, Schatzki rings and Barrett’s
esophagus [15-17]. Notably, GERD causes dysphagia even when esophageal mucosa is
normal [18]. In our cohort, one third of patients had a normal gastroscopy, a finding that
suggests non-erosive reflux disease as a possible etiology for dysphagia. Hiatal hernia is
an arguable cause for dysphagia, however only the large hernias, of the complicated and
para-esophageal types may contribute to dysphagia [19]. Hiatal hernia was common in
our results, but the majority of these hernias were small and uncomplicated, therefore no
mechanical mechanism is proposed to cause dysphagia, while the increased likelihood of
GERD in these patients is more plausible. The presence of a malignant lesion is an important
and serious cause of dysphagia [12-15]. In our cohort, only two patients have Barrett’s
esophagus, and only 5% of patients had a malignant lesion as the cause of dysphagia.
These results are not in line with the reported literature, which show a higher prevalence
of Barrett’s esophagus with malignant lesions [20]. This discrepancy may be explained
by the fact that our cohort was relatively young and have no alarm signs or symptoms
except for dysphagia. Smoking was associated with pathological endoscopic findings and
malignant lesions. This is in line with published literature where smoking is linked to
erosive esophagitis, strictures, and Barrett’s esophagus, as well as esophageal and gastric
malignancies [21-23]. Nonetheless, smoking was not associated with malignant lesions
in our study. This could be explained by the retrospective nature of data collection that
may involve an information bias, as well as the small sample size of the study cohort.
EoE is an emerging disease with a growing prevalence and increasing awareness of this
disorder [9,10]. Nonetheless, the reported prevalence of endoscopic findings suggestive of
EoE, such as exudates, furrows and rings, were extremely low in our cohort. In about half of
the cases, esophageal biopsies were taken to diagnose or rule out EoE. However, we believe
that the endoscopic practice is promptly improving in this regard in concordance with
the growing incidence and prevalence of EoE worldwide [9,10]. Importantly, the reported
prevalence of EoE in dysphagia is 12-22% [24]. The prevalence of EoE increases among
Caucasian males and with symptoms of atopy, such as asthma, eczema and allergies [25].
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However, most studies are from western countries, and, to the best of our knowledge no
reports from Middle Eastern countries are available for comparison and discussion. One
more point, EoE differs between paediatric and adult populations by means of incidence,
prevalence, clinical presentation and endoscopic findings. Our cohort included only adults
where EoE was less prevalent, and this fact could partially explain the very low rate of
EoE diagnosed. Our study had some limitations, including its retrospective nature where
data including clinical and endoscopic findings were collected retrospectively. Another
limitation is the fact that we were unable to extract the exact number of esophageal biopsies
taken for the diagnosis of EoE as the endoscopist that performed the gastroscopy stated only
if one or several biopsies were performed; however, we could extract that the endoscopist
performed several biopsies from the proximal and middle esophagus to rule out EoE.
Moreover, the relatively small sample size is another important limitation; finally, this
study cohort is unrepresentative of the general Israeli population, since the study was
conducted only in centers in the northern region in Israel. Our study has some strong
points, such as accurate and homogenous data collection, since all data were saved in
the hospitals” electronic files. Moreover, detailed and accurate recording of data from
endoscopic reports was performed. The most important strong point of the study is the
strict patient selection and the fact that we have assessed only patients without alarm signs
to evaluate the yield of gastroscopy on this population.

In conclusion, upper endoscopy is an important initial tool to evaluate esophageal
dysphagia even in the absence of alarm signs since most patients in our cohort had findings,
although benign. It is important to assess for EoE in clinical scenarios, and endoscopic and
histologic features of the disease should be examined. More prospective, large multicenter
studies are warranted to better address the yield of endoscopic findings when evaluating
dysphagia, as well as to better estimate the epidemiology of EoE in the Israeli population.
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