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Abstract

Background: Gastroesophageal reflux disease (GERD) is a common disease and the incidence of
GERD is rising worldwide. The histomorphological diagnosis of gastroesophageal reflux disease is
generally believed to be an important tool. Early diagnosis of gastroesophageal reflux disease is
crucial because chronic reflux esophagitis is a key risk factor for the development of Barrett’s
esophagus, which predisposes to esophageal adenocarcinoma. These reflux-induced changes of the
squamous epithelium are mainly related to the diagnosis of acute and/or active reflux. The chronic
consequences of gastroesophageal reflux disease are mainly characterized by metaplastic mucosal
replacement.

Objective: To evaluate the histomorphological variants of different lesions occurring at
gastroesophageal junction.

Methods: The study was a descriptive cross sectional type and carried out at Dhaka Medical
College from July 2016 to June 2018. The patients with symptoms of GERD (both male and
female) attended at Department of Gastroenterology, Dhaka medical College Hospital were
selected. Biopsies were taken from gastroesophageal junction of these patients and all relevant
information were recorded systematically in a predesigned data collection sheet. A total of 145
cases were included in this study and histopathological evaluations were done in all cases.

Result: In this study, there were positive association between smoking and betel chewing with
lesions occurring at GEJ. No significant association was found between GEJ lesions and history of
intake of Aspirin/NSAID/Cyclo oxygenase 2 or use of PPI/H2RA /Antacid. More than one third
patients showed recurrent moderate heart burn, more than half came with recurrent moderate
regurgitation and one fourth came with recurrent moderate dysphagia. In histopathological
evaluation two third patients had reflux esophagitis in group-I, three fourth patients had Barrett’s
esophagus negative for dysplasia in group II and almost two third patients had adenocarcinoma in
group 111

Conclusion: The study revealed a positive association between gastroesophageal junction
lesions with smoking and betel chewing. Reflux esophagitis was the most common
histopathological finding in group I, Barrett’s esophagus was most common in group II, and
adenocarcinoma was more frequent in group III.
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Introduction

The incidence and prevalence of gastro-
esophageal reflux disease (GERD) have
increased remarkably worldwide over the past
decades.! The approximate prevalence of
GERD is 10%-20% in Europe and USA and
less than 5% in Asia. Symptoms of GERD are
among the most common complaints
encountered by general physicians.” GERD is
defined as a condition that develops when
reflux of stomach contents cause troublesome
symptoms and/or complications.” GERD
summarizes the whole spectrum of reflux
disease of the gastro-esophageal junction. It
includes intermittent symptoms like heart
burn or acid regurgitation to endoscopic
reflux esophagitis and Barrett's esophagus.”

A complex set of mechanism determines
GERD manifestations and its complications.
These include- characteristics and
composition of refluxate, dysfunction of
antireflux barrier, impairment of mucosal
defense, visceral motility and esophageal
clearance.’

Gasto-esophageal junction (GEJ) is the
junction of esophagus with stomach where the
protective stratified squamous epithelium of
esophagus abruptly changes to glandular
epithelium.® Due to abrupt transitional
changes of lining epithelium and continuous
exposure to gastric acid reflux, GEJ is
frequently subjected to inflammation (for
example gastric carditis, esophagitis), BE,
dysplasia and carcinoma.

Barrett's esophagus is the most important
complication of GERD, is a premalignant
condition that affect 1.3 % to 2% of adult
population.” Patients with BE have 10 to 55
fold increased risk of developing esophageal
adenocarcinoma.® Most esophageal
adenocarcinoma (EAC) seems to arise from
specialized columnar metaplastic epithelium
which is mostly related to the intestinal type
of metaplasia. GERD is considered to play a

major role in the development of these
histologic changes.’

Unless detected early, EAC is a lethal cancer
with mortality greater than 85% and an
average 5 year survival of 18.4%."
Worldwide, EAC is eighth most common
incidental cancer and sixth most common
cause of cancer mortality."'

Squamous dysplasia is a histologic lesion
confined to epithelium and is characterized by
cytologic and architectural abnormalities.
This condition is regarded as premalignant
condition for esophageal squamous cell
carcinoma.

ESCC most commonly occurs in the middle
third of the esophagus and less commonly in
the lower third. Small cell carcinoma is
extremely rare in the esophagus.'?

It is worth noting that identification of
premalignant lesions in patients with GERD
may help the clinicians to give therapeutic
guideline. A very few studies have so far been
carried out on the GEJ lesions in Bangladesh.
Therefore, the present study was aimed to
describe the histomorphological pattern of
GEJ lesions in patients with GERD, making
an early diagnosis of premalignant lesions and
most importantly to reduce the number of
invasive adenocarcinoma.

Methods

Study population

The study was a descriptive type and carried
out at Dhaka Medical College from July 2016
to June 2018. The patients with symptoms of
GERD (both male and female) who were
attended at Gastroenterology Department as
new cases were selected. After clinical
examination patients who advised for
endoscopy were referred to endoscopy
department. From these selected patients with
GERD biopsy was taken from GEJ and a total
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of 145 cases were included in this study and
histopathological evaluation was done in all
cases.

Five (5) of them revealed no
histomorphological lesion and were excluded.
The rest of the 140 patients were categorized
into 3 groups. Group-I includes non-
neoplastic disease, premalignant conditions
were Group-II and malignant lesions were
considered as Group-III.

Sample processing and forwarding

Samples from GEJ were taken with biopsy
instrument. After collection, specimens were
immersed in 10% buffered formalin. Samples
were fixed for 12 hours which were required
for proper H & E stain. Tissue processing and
routine H & E staining were done on all 145
cases at the department of pathology, DMC.

Data collection procedure

During the collection of specimens all
relevant  information ~ were  recorded
systematically in a predesigned data
collection sheet. All cases were numbered
chronologically and the same number was
given to histopathologic slides.

Ethical Implication

Ethical issue was discussed with the patients;
regarding the study and informed written
consent were obtained. The research protocol
was approved by the Institutional Review
Board (IRB) of DMC, Dhaka.

Procedure of data analysis

Statistical analysis was carried out by using
the Statistical Package for Social Sciences
(SPSS) version 20.0 for windows. The mean
values were calculated for continuous
variables.

Results
A total of 145 patients were biopsed. 5 of
them revealed no histomorphological lesion

and were excluded. The rest of the 140
patients were grouped into 3 groups. Group-I
includes non-neoplastic disease, premalignant
conditions are grouped as Group-II and
malignant lesions grouped as Group-III.

Table I: shows the mean age, history of
smoking and history of betel chewing were
statistically significant (p<0.05) among three
groups. Sex, history of Aspirin/ non steroidal
anti-inflammatory drugs (NSAID) intake and
history of taking proton pump inhibitor (PPI)/
H2 receptor antagonist (H2RA) were almost
alike among three groups.

Table II shows mean age of most common
histopathological findings in three groups.
The mean age for reflux esophagitis (most
common condition in G-I) was 48.1+15.62,
Barrett’s  esophagus  (most  common
premalignant  disease in  G-II) was
50.97£14.49 and adenocarcinoma (most
common malignancy in  G-III) was
60.83+=11.24.

Table III shows association between age in
years and most common histopathological
findings in the study population, it was
observed that most of the patients were in 51-
70 years, among them 13 were with reflux
esophagitis, 26 patients with Barrett’s
esophagus and 14 were with adenocarcinoma.
Table IV shows association between sex and
most common histopathological findings in
study population, it was observed that
majority of patients had reflux esophagitis in
group I among them 18 were male and 10
were female, most of the patients had
Barrett’s esophagus in group Il among them
male were 24 and female 20, majority of
patients had adenocarcinoma in group III
among them male were 26 and female 9. The
difference was statistically not significant
(p>0.05) between two groups.
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Table I: Distribution of the study patients by age, sex and personal habits (n=140)

Group I Group II Group 111 P value
(n=42) (n=49) (n=49)
Age in years (mean+SD) 47.67 +19.06 49.84 +15.67 5624  £1092  ?0.012°
Sex n(%)
Male 21(50.0) 35(71.4) 29(59.2) %0.109"
Female 21(50.0) 14(28.6) 20(40.8) ’
H/O smoking n(%)
Yes 10(23.8) 25(51.0) 19(38.8) %0.029°
No 32(76.2) 24(49.0) 30(61.2) ’
H/O betel chewing n(%)
Yes 16(38.1) 15(30.6) 27(55.1) 50.042°
No 26(61.9) 34(69.4) 22(44.9) ’
H/O Aspirin/NSAID n(%)
Yes 14(33.3) 23(46.9) 15(30.6) 50.205™
No 28(66.7) 26(53.1) 34(69.4) ’
H/O PPI/ H2RA n(%)
Yes 25(59.5) 36(73.5) 32(65.3) 50.365™
No 17(40.5) 13(26.5) 17(34.7) )

s= significant, ns= not significant, °p value reached from one way ANOVA test, °p value reached from Chi-Square test

Table II: Mean age of the most common disease in G-I, G-II and G-III

Disease Age (in years)
Mean+SD
Reflux esophagitis 48.1+£15.62
Barrett’s esophagus 50.97+14.49
Adenocarcinoma 60.83+11.24

Table III: Association between age (in years) and most common histopathological findings in the
study population

Histological Findings Age in Years
<30 30-50 51-70 >70
Reflux esophagitis 3 11 13
Barrett’s esophagus 6 11 26
Adenocarcinoma 5 15 14

Table IV: Association between sex and in most common histopathological findings the study
population

Histological Findings Sex P value
Male Female M:F

Reflux esophagitis 18 10 1.8:1 0.193™

Barrett’s esophagus 24 20 1.2:1

Adenocarcinoma 26 9 2.9:1
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O Retlux esophagitis

B Squamous
hyperplasia

Histopathological findings in group I patients

Figure 1. Pie chart showing categorization of study subjects in group I according to
histopathological findings

This pie chart shows about 66.7% patients had reflux esophagitis and 21.4% patients had squamous
hyperplasia in G-I.

B Squam

B Negative t:

OLow grade dysplasia:

14.3 10.2

75.5
Histopathological findings group 11

Figure 2. Pie chart showing categorization of study subjects in group II according to
histopathological findings

This pie chart shows 75.5% patients had Barrett’s esophagitis without dysplasia and 14.3% patients
had Barrett’s esophagitis with low grade dysplasia in G-II.
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H Adenocarcinoma

B Squamous cell
carcinoma

0O Adenosquamous
carcinoma

Histopathological findings group 111

Figure 3. Pie chart showing categorization of study subjects in group III according to
histopathological findings

This pie chart shows adenocarcinoma (64.8%) was the commonest histopathological finding and
squamous cell carcinoma was the second common finding.

Table V shows association between Barrett’s esophagus with smoking status. It was observed that
among 44 patients with Barrett’s esophagus almost two third (61.4%) patients were smoker and
17(38.6%) were non smoker. The difference was statistically significant (p<0.05) between smoker
and non smoker in patients with Barrett’s esophagus.

Table V: Association between Barrett’s esophagus with smoking status (140)

Barrett’s esophagus Smoker Non smoker P value
n % n %

Present (44) 27 61.4 17 38.6 0.001°

Absent (96) 27 28.1 69 71.9 )

s= significant
p value reached from Chi-Square test

Table VI shows association between adenocarcinoma with smoking status. It was observed that
among 35 patients with adenocarcinoma more than half (57.1%) patients were smoker and
15(42.9%) were non smoker. The difference was statistically significant (p<0.05) between smoker
and non smoker in patients with adenocarcinoma.

Table VI: Association between adenocarcinoma with smoking status (140)

Adenocarcinoma Smoker Non smoker P value
n % n %

Present (35) 20 57.1 15 42.9 0.009°

Absent (105) 34 32.4 71 67.6 )

s= significant
p value reached from Chi-Square test
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Table VII shows distribution of the study patients by histopathological findings, it was observed
that 28(66.7%) patients had reflux esophagitis in group I and not found in others groups, 2(4.1%)
patients had mild and 2(4.1%) patients had moderate squamous dysplasia in group II, 37(75.5%)
patients had Barrett’s esophagus (negative for dysplasia) in group II and 35(64.8%) patients had

adenocarcinoma in group III.

Table VII: Distribution of the study patients by histopathological findings (n=140)

Histopathological findings Number of patients Percentage
Group I (n=42)
Reflux esophagitis 28 66.7
Squamous hyperplasia 9 214
Chronic non-specific ulcer 2 4.8
Inflammatory polyp 2 4.8
Chronic gastritis 1 2.4
Group II (n=49)
Squamous dysplasia
Mild 2 4.1
Moderate 2 4.1
Severe 1 2.0
Barrett’s esophagus:
Negative for dysplasia: 37 75.5
Low grade dysplasia: 7 14.3
High grade dysplasia 0 0.0
Group III (n=49)
Adenocarcinoma 35 64.8
Squamous cell carcinoma 9 16.7
Adenosquamous carcinoma 3 5.6
Small cell carcinoma 2 3.7

Discussion

Gastroesophageal reflux disease (GERD)
includes an entire spectrum of reflux diseases
of the gastroesophageal junction. GERD
complications include reflux esophagitis and
Barrett’s esophagus (BE).> Furthermore;
GERD is categorized according to endoscopy
as reflux esophagitis and non-erosive reflux
disease (NERD)."

This descriptive study was carried out to
determine the morphology of
gastroesophageal junction lesions (GEJ) and
their malignant potential in gastroesophageal
reflux disease (GERD) in a tertiary level
hospital.

In this study, the mean age was found
47.67£19.06 in group-lI, 49.84+15.67 in
group-II and 56.24+10.92 in group-IIl. The
mean age difference is statistically significant
among these three groups. Therefore, it could
be assumed that progression of severity of
disease is associated with GERD occur with
advanced age.

This study revealed that the mean age of
reflux esophagitis was 48.1£15.62. Wu et al.'
found that the mean age was 56.0+10.4 years
in patients with reflux esophagitis. Moreover,
Noh et al.' found that the mean age of RE
was 42.8+£8.4. Both results are comparable
with the present study.

Journal of Histopathology and Cytopathology, 2020 Jul; 4 (2)

Page 107



The mean age of Barrett’s esophagus (BE) was
50.97+14.49 in this study. Cook et al."” reported that
the mean age was 59+12 years in BE, which is in
accordance with this study. The mean age of EAC was
60.83+11.24 in this study. Drahos et al.' found that the
mean age for EAC was 69.2 which is consistent with
the present study.

In this study, maximum number of patients
with BE was found in 51-70 years of age.
Authors also reported that the prevalence of
BE was higher in patients aged above 50
years.'®

In this current study, it was observed that
61.4% patients were male and 38.6% patients
were female and male to female ratio was
1.46:1 Moreover, it was observed that 50.0%
patients were male in non - neoplastic group
(group I), 71.4% in premalignant group
(group II) and 59.2% in malignant group
(group III). In all groups male patients were
predominant. Similarly male predominance
was also observed by authors."!”

Regarding the association between Barrett’s
esophagus with smoking status, it was
observed that among 44 patients with
Barrett’s esophagus almost two third (61.4%)
patients were smoker and 17(38.6%) were
non smoker. The difference was statistically
significant (p<0.05) between smoker and non
smoker in patients with Barrett’s esophagus.

Cook et al."” stated that cigarette smoking is a
risk factor for Barrett’s esophagus. The
association appears to strengthen with
increased exposure to cigarette smoking. In
another study Cook et al® found the
association between smoking and increased
risk of BE and EAC. Increasing pack-years of
smoking increased the risk for Barrett's
esophagus. There was evidence of a synergy
between ever-smoking and heartburn or
regurgitation; the attributable proportion of
disease among individuals who ever smoked
and had heartburn or regurgitation was
estimated to be 0.39 (95% CI: 0.25-0.52)."

Original Contribution

Regarding  the  association  between
adenocarcinoma with smoking status, it was
observed that among 35 patients with
adenocarcinoma more than half (57.1%)
patients were smoker and 15(42.9%) were
non smoker and the difference was
statistically significant (p<0.05) between
smoker and non smoker in patients with
adenocarcinoma. In agreement with our study,
Anderson et al.'” also found positive
association between smoking and EAC.

Among 140 patients, 58 (41.4%) had positive
history of betel chewing and 38.1% patients
belonged to G-I, 30.6% in G-Il and 55.1% in
G-III. The difference is statistically
significant among three groups. But no
comparable data are available in this regard.

In this study, 52(37.1%) patients had positive
H/O  Aspirin/NSAID/Cyclo oxygenase 2
intake. It was observed that 33.3% in G-I,
46.9% in G-Il and 30.6% in G-III. The
difference was not statistically significant
among three groups. A large case-control
study by Nguyen et al.” indicated that using
of non steroidal anti-inflammatory drugs
NSAID/Aspirin therapy in patients with BE
might reduce the risk of developing EAC.
Furthermore, a study found that the
incubation of isolated cells from mucosal
biopsies of BE metaplasia with aspirin and
omeprazole together induced a significantly
greater reduction in proliferative activity than
that induced separately by any of the two
drugs, and suggesting a synergistic effect of
the two drugs.”’ A chemo preventive effect
has been observed for aspirin, nonsteroidal
anti-inflammatory drugs, and possibly for the
more specific cyclooxygenase-2 inhibitors.
Aside from laboratory evidence, a review of 3
case-control trials suggests that aspirin may
be an effective chemo preventive.”” A meta-
analysis of observational studies evaluating
both  aspirin and nonsteroidal  anti-
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inflammatory drugs suggests a protective
effect for any use of these drugs and
esophageal cancer (squamous and
adenocarcinoma).”

In this study, it was observed that 66.4%
patients had history of use of PPI/H2RA/
Antacid and 33.5% patients had no history of
use of PPI/H2RA /Antacid. On the other
hand, it was observed that 59.5% patients
with positive history are in non-neoplastic
group, 73.5% in premalignant group and
65.3% in malignant group. The difference
was statistically not significant (p>0.05)
among three groups. Kim et al.** reported
that the H, blocker can promote bacterial
proliferation by neutralizing gastric pH; the
bacteria may in turn facilitate the formation of
carcinogenic nitrosamines.

Regarding the complaints, it was observed
that all patients came with complaints of heart
burn and regurgitation. 52.1% patients came
with dysphagia. It was also found that 45.2%
patients had recurrent moderate heart burn in
group I, 53.1% had recurrent severe heart
burn in group II and 51.0% patients in group
III had recurrent severe heart burn.

The proportions that reported recurrent
(weekly or greater) heartburn and/or recurrent
regurgitation were greatest in the EAC group
and lowest amongst the controls; anti-gastro
esophageal reflux medications displayed a
similar pattern.”> This analysis indicates that
the association between heart
burn/regurgitation symptoms and EAC is
strong and increases with increased duration
and/or frequency, and is consistent across
major risk factors. High heterogeneity was
also observed in a meta-analysis of gastro
esophageal reflux and EAC*® It s
conceivable that GERD may vary in its
carcinogenic potency in different populations
for reasons such as genetic background (i.e.,
gene-environment interactions) and diet. For

Original Contribution

example, the composition of refluxate can
affect symptom perception as well as the
capacity for mucosal damage and this may
differ geographically.?’

Researchers reported that the risk of
esophageal adenocarcinoma was increased
nearly eightfold among persons in whom
heartburn, regurgitation, or both occurred at
least once weekly compared to persons
without these symptoms.”® They noted that
the risk of esophageal adenocarcinoma was
three times higher among patients who used
medication for symptoms of reflux compared
to those who did not use any antireflux
medication.

It was observed in this study that in non-
neoplastic group 66.7% patients had reflux
esophagitis, 21.4% squamous hyperplasia,
4.8% chronic non-specific ulcer, 4.8%
inflamatory polyp and 2.4% patients had
chronic gastritis. Among premalignant group
there are two conditions; squamous dysplasia
and Barrett’s esophagus. In patients with
squamous dysplasia-mild, moderate and
severe dysplasia were 4.1%, 4.1% and 2%
respectively. In Barrett’s esophagus cases,
75.5% patients had Barrett’s esophagus
negative for dysplasia, 14.3% had low grade
dysplasia. In malignant cases, 64.8% patients
had adenocarcinoma, 16.7% squamous cell
carcinoma, 5.6% adenosquamous carcinoma
and 3.7% patients had small cell carcinoma.

Miao et al.*’ reported that the most common
histologic types of EGJ cancer are
adenocarcinoma  and  squamous  cell
carcinoma. Esophageal squamous cell
carcinoma (ESCC) is the most common
histological type of esophageal cancer and is
identified as the world’s sixth leading cause
of cancer death.®' The incidence of
esophageal adenocarcinoma (EAC) is rapidly
increasing in industrialized countries (e.g.,
Australia, USA, and Northern Europe) and
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appeared as the most }orevalent histological
type in these countries.””**> EAC occurs after
the normal squamous epithelium undergoes
metaplasia, into a specialized columnar
epithelium, which can eventually progress to
subsequent malignancy.**

In this study, among malignancy other than
EAC, nine were SCC (16.7%). Esophageal
SCC is common in middle third and less
common in lower third. There were three
cases of adenosquamous carcinoma (5.6%),
which shows both squamous and glandular
differentiation. Two cases were small cell
carcinoma (3.7%). In accordance the present
study, researchers also reported that small cell
carcinoma is extremely rare in esophagus.

Conclusion

In this study positive association between
GEJ lesions with smoking and betel
chewing was found. RE was the most
common histopathological finding in
group I, Barrett’s esophagus was most
common in group Il and adenocarcinoma was
more frequent in group III.

Limitations

1. The study population was selected from
Dhaka Medical College Hospital, which is
referral based hospital in Dhaka city. The
advanced and referred cases like
adenocarcinoma and BE are more in
number in this study. So the data of the
study may not reflect the scenario of all
over the country.

2. Small sample size and short study period.

Recommendations

e GERD is a common problem among
general population. Patients with recurrent
H/O of regurgitation and heart burn
should be advised for endoscopy,
histopathological evaluation and proper
follow up instructed by physician. By this
way Barrett’s esophagus and

Original Contribution

adenocarcinoma like severe complications
can be prevented.

e Large sample size, multicentric study with
longer duration could provide more
representative information.
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