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Dilated spaces at intercellular junctions (DIS) in prickle cell layers are considered as early signs of acid-
initiated damage to these esophageal epithelium. In order to enter the mucosal intercellular spaces, acid
and pepsin have to penetrate the intercellular adhesion sites of the most superficial epithelial cells. The aim
of this study is to explore intercellular communications superficial esophageal cells in non- erosive reflux
disease (NERD) patients. The study group included eight (NERD) patients and five normal controls
individuals. Specimens were routinely processed for SEM observations. The nature of intercellular
attachments and intercellular spaces between each individual superficial cells of the esophageal mucosa
were viewed under SEM. Our results showed that cellular attachments in the superficial cells differ
significantly (p value 0.007) among the normal controls and patients with NERD (Chi-Square test, p <0.05
was considered to be statistically significant). Our findings seems to support the concept of abnormal

tissue resistance in the pathogenesis of NERD patients.
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INTRODUCTION

Non-erosive reflux disease (NERD) is the most

common phenotype of gastro-esophageal reflux disease
(GERD) and the prevalence is increasing in Asia
including Malaysia [1-3].
In a prospective study conducted by Rosaida and Goh
(2004), based on either symptoms of heartburn and acid
regurgitation and/or findings of reflux esophagitis
among 388 patients 254 (65.5%) were diagnosed as
having NERD. [1-4].

NERD is defined as troublesome reflux
symptoms in the absence of esophageal mucosal
damage on endoscopy. The cardinal symptoms of
NERD are heart burn and regurgitation and the impact
of reflux symptoms on quality of life in NERD patients
are similar to those of erosive reflux disease [4-7].

Dilatation of the intercellular space (DIS) of
the esophageal epithelium have been identified by both
light and electron microscopy as a histopathological
marker of early reflux damage in experimental animals
and adults with both erosive and non-erosive reflux
disease. [8-16].

This project is proposed because there seems to
be comparatively few scanning electron microscopic
studies of esophageal epithelium in non-erosive reflux
disease (NERD) in Malaysia. Thus the aim of this study
is to explore cellular attachments in most superficial

esophageal cells of NERD patients and in normal
controls.

METHODS AND MATERIALS

The study group included 5 normal controls
and 8 NERD patients with reflux symptoms, normal
mucosa on endoscopy and positive 24-hour pH
monitoring. The study was approved by International
Islamic University Malaysia Ethics Committee. All the
participants gave written informed consent to participate
in the study. Then they were interviewed a simple
questionnaire, concerning detail about reflux symptoms
(heartburn and/or regurgitation) and other associated
symptoms as well as their previous treatment. In the
preceding two weeks no patient had taken H, receptor
antagonists, proton-pump inhibitors or non-steroidal
anti-inflammatory drugs. All subjects underwent a
gastro endoscopy (Olympus GIF-D3 scope, Japan) and
the distal part of the esophagus was carefully evaluated
to determine the presence of esophageal injury.
Endoscopic mucosal biopsy specimens were taken at 5
cm above the Z-line from those participants with
normal-appearing mucosa within the esophagus
onendoscopy. Then they underwent 24-hour pH
monitoring. Patients with GERD symptoms and
positive pH monitoring but without esophageal
mucosal erosion were diagnosed as NERD.
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Scanning Electron Microscopy

One specimen from each participant was
processed for scanning electron microscopic study. The
specimens were fixed in 4% glutaraldehyde, rinsed and
post-fixed in 1% buffered osmium tetroxide. They were
then dehydrated through an ascending ethanol series
before embedding in epoxy resin. Blocks were trimmed,
and ultra-thin sections were post-stained with uranyl
acetate and lead citrate.

Morphometric Analysis

The specimens were then examined and
photographed in a scanning electron microscope (SEM
Carl Zeiss EVO 50, Germany). The intercellular spaces
between the most superficially located esophageal
epithelial cells were viewed.

Statistical Analysis

Data were analyzed using the Statistical
Package for Social Science (SPSS) version 16. The
association between DIS and categorical data was
accessed by using Chi-Square test. P 0.05 was
considered to be statistically
significant.

RESULTS AND DISCUSSION

Fig.1. Scanning electron micrograph of esophageal
epithelium (Gradel). The superficial cells are closely
attached to each other with clear cut cell boundaries.

Fig.2. Scanning electron micrograph of
esophageal epithelium (Grade 2). Cells closely
attached but some areas showed detachment from
its intercellular junctions.
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Fig.3. Scanning electron micrograph of superficial
esophageal epithelium (Grade 3). Desquamation and
less well developed cell boundaries.

Table 1 Cellular attachment in control and NERD.

Grade 1 | Grade 2 Grade 3
NERD 0 1(12.5%) | 7 (87.5%)
(n=8)
Control 2 (40%) | 3 (60%) 0
(n=5)

In this study, SEM was used to examine the
cellular attachment of superficially located cells of
esophageal epithelium and cellular attachment of
superficial cells was divided into 3 grades. Our results
showed that cellular attachments in the superficial cells
differ significantly (p value 0.007) among the normal
controls and patients with NERD.

A unifying hypothesis for symptom generation
in NERD based on abnormal tissue resistance. [ 13].
According to this hypothesis, the presence of abnormal
tissue resistance, demonstrated by defects within the
intercellular junctional complex between cells of the
surface layers of esophageal (stratified squamous)
epithelium, is shown to enable the ready diffusion of
refluxed gastric acid (H") into the intercellular space.
Within this space, it encounters and activates
chemosensitive  nociceptors ~whose  signals are
transmitted via the spinal cord to the brain for symptom
(heartburn) perception. Activation of the same
nociceptors is also capable of initiating a short reflex arc
to esophageal (longitudinal) smooth muscle as means of
precipitating a sustained esophageal contraction. This
hypothesis is supported by the demonstration of dilated
intercellular spaces in the distal esophageal epithelium ,
using electron microscopy, among NERD subjects and
by the reversal of these changes by successful acid-
suppressive therapy [8-19].

Azumi et al., (2008), reported that the
intercellular space between the most superficially
located epithelial cells in patients with erosive
esophagitis or NERD was not different from that in
asymptomatic healthy individuals [20]. The 24-h
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esophageal pH monitoring study was not performed in
their study and the diagnosis of NERD was made by
reflux symptoms and endoscopic findings. They took
the esophageal biopsy specimens 2cm from the Z line.

Our result supported the pathophysiology of
heart burn which stated as “In order to enter the mucosal
intercellular spaces, acid and pepsin have to penetrate
the intercellular adhesion sites of the uppermost
superficial epithelial cells.” [8, 11-13].

A limitation of our study is that the number of
subjects investigated was relatively small due to limited
time and budget provided.

CONCLUSION

The present study confirms that
gastroesophageal reflux provokes intercellular space
dilation in esophageal mucosa and supported the
pathophysiology of  reflux-induced symptoms or
mucosal damage in NERD. In conclusion, our findings
supported the concept of abnormal tissue resistance in
pathogenesis of NERD patients
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