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Abstract

AIM: To explore whether the presence of a sliding hiatus hernia
influences gastroesophageal reflux.

METHODS: Endoscopy and 24 h pH monitoring were performed for
197 outpatients with gastroesophageal reflux symptoms.

RESULTS: Of the 197 patients with symptoms of gastroesophageal
reflux, patients with hiatus hernia accounted for 36%. The incidence
of esophagitis in patients with hiatus hernia was significantly higher
than that in patients without hiatus hernia. The results of 24 h pH
monitoring showed that 84 patients had physiological reflux, 37 had
pathological reflux without esophagitis, 64 had reflux esophagitis
and 12 had physiological reflux concomitant with esophagitis. All the
patients with hiatus hernia had a longer percentage time with supine
reflux and a higher frequency of episodes lasting over 5 min at night
compared to those without hiatus hernia. The incidence of combined
daytime and nocturnal reflux in patients with hiatus hernia was
significantly higher than that in patients without hiatus hernia.

CONCLUSION: Pathological reflux and reflux esophagitis in some
patients with symptoms of gastroesophageal reflux represent two
different stages of gastroesophageal reflux disease. Pathological
reflux is the first stage, in which the lower esophageal sphincter
is incompetent but the esophageal mucosal resistance effectively
prevents regurgitated acid from damaging the esophageal mucosa.
Reflux esophagitis represents the second stage, in which the
aggression of the regurgitated acid is so strong that the esophageal
mucosa fails to resist it and the epithelium of the esophagus is
damaged. Patients with hiatus hernia have a high incidence of
combined daytime and nocturnal reflux, with the latter being
responsible for esophagitis.
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INTRODUCTION

The relationship between hiatus hernia (HH) and gastroesophageal
reflux (GER) disease remains controversial™™, One opinion was that
the demonstration of HH would frequently imply the presence of
reflux esophagitis. Some investigators, for example, have claimed
that HH can be found in almost all cases of esophagitis’®®. As a
result, some authors believed that it was necessary to excise HH to
cure GER disease. Another opinion was that the existence of HH did
not affect esophageal sphincter competence”*®. The third opinion
was that HH might play only a partial role in the development of
esophagitis, that is, the absence of HH could exclude more severe
forms of reflux esophagitis™*™*., This study was, therefore, designed
to evaluate the influence of the existence of HH on GER.

MATERIALS AND METHODS

Patients

One hundred and ninety-seven consecutive outpatients (female,
75; male, 122) who had experienced the symptoms of heartburn,
regurgitation and chest pain for at least 6 mon were included in
this study. None had a past history of surgery or had taken H2
receptor blockers or proton pump inhibitors during the 4 wk prior to
endoscopy and 24 h esophageal pH monitoring.

Endoscopy and 24 h pH monitoring

Endoscopy was performed a week before 24 h esophageal pH
monitoring. Esophagitis was graded from | to IV according to the
Savary-Miller classification™®’. Only a few patients presented with
grades |l and lll and therefore grades | and I, Ill and IV were
grouped together, respectively. Twenty-four hour intraesophageal pH
monitoring was carried out in accordance with a method described
elsewhere™®'”), Patients were advised to take a standard meal with
approximately 2200 kilocalories during 24 h intraesophageal pH
monitoring. A glass pH electrode with an incorporated potassium
chloride reference electrode (Ingold Electrode, No.440) was passed
by the nasoesophageal route and positioned with the tip 5 cm
above the gastroesophageal junction identified by a pH meter. The
results from the pH probe were recorded on a solid state recorder
(Autronicord CM18), which was carried by the patients on a belt.
A computer based analysis was used for the interpretation of the
24 h pH monitoring data. The parameters recorded included the
number and percentage time of GER episodes and the number of
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Table 1
without hiatus hernia

Demographic data and endoscopic findings in patients with and

Patients with HH  Patients without

(n=71)  HH@=126) 7Vae

Age (yr)

Patients with esophagitis 51.1+15 40.7 2.9 <0.001

Patients without esophagitis 51.8+42 41.0+22 <0.001
Sex (n, f/m) 25/46 50/76 >0.05
Heartburn (%) 80.2 89.6 >0.05
Regurgitation (%) 543 54.8 >0.05
Chest pain (%) 60.6 61.1 >0.05
Smoker (%) 21.1 25.4 >0.05
Alcohol consumer (%) 36.6 27.0 >0.05
Endoscopic findings (%)

Normal 423 722 <0.001

Grade I - I esophagitis 423 26.2 <0.05

Grade -1V esophagitis 15.4 1.6 <0.001

HH = Hiatus hernia

Table 2 Gastroesophageal reflux parameters in patients with and without

hiatus hernia (' x + s)

RE (7= 64) PR(n =37) "% i')’ = Phkfz()” =
Patients with HH
% time of reflux
24-h 18.8+15.4 14998 25+0.2 39+26
Upright 179+5.0 144+93 27422 44+37
Supine 191122 151+0.0 21+35 36142
No. of episodes > 5 min
24-h 91+43 75+32 09+14 26141
Upright 58+4.4 42432  05%10 15+13
Supine 33+21 32+23 0.3+0.6 15+1.8
Patients without HH
% time of reflux
24-h 17.1+48 13.3+6.7 27+22 1.5+1.7
Upright 189+35 7.0+8.0 34+28 03+05
Supine 135+1.7 27422 1.5+£3.0 11+£1.6
No. of episodes > 5 min
24-h 10.5+8.0 6.1+35 09+14 20+27
Upright 81+6.9 45+3.0 05+1.0 1.6+2.0
Supine 23+21 16+14 0.3+0.6 0.3+0.8

HH = Hiatus hernia; RE = Reflux esophagitis; PR = Pathological reflux; PhR = Physiological
reflux; PhRE = Esophagitis with physiological reflux.

Table 3 Statistical significance of gastroesophageal reflux parameters

between patients with and without hiatus hernia in Table 2

RE PR PhR PhRE
% time of reflux
24-h >0.05 >0.05 >0.05 >0.05
Upright >0.05 >0.05 >0.05 >0.05
Supine >0.05 >0.05 >0.05 >0.05
No. of episodes
24-h >0.05 >0.05 >0.05 >0.05
Upright >0.05 >0.05 >0.05 >0.05
Supine >0.05 >0.05 >0.05 >0.05
No. of episodes > 5 min
24-h >0.05 >0.05 >0.05 >0.05
Upright >0.05 >0.05 >0.05 >0.05
Supine >0.05 >0.05 >0.05 >0.05

HH = Hiatus hernia; RE = Reflux esophagitis; PR = Pathological reflux; PhR = Physiological
reflux; PhRE = Esophagitis with physiological reflux.

GER episodes lasting over 5 min. A pathological reflux (PR) was
diagnosed if 1) the pH value in the regurgitated contents was less
than 4.0 and 2) the complete reflux duration was more than 7% in
24 h**'71. physiological reflux (PhR) was defined if a reflux event
did not fulfill the above criteria; reflux esophagitis (RE) means a
pathological reflux event associated with esophageal inflammatory
lesions; and physiological reflux esophagitis concomitant with
esophagitis (PhRE) means an esophageal inflammatory lesion
without pathological GER.
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Statistical analysis

The Wilcoxon test was used for the analysis of GER parameters in
the patients with and without HH. Student’s t test was applied to
analyze the age and the duration of GER symptoms. The remaining
data were analyzed using the Chi square test.

RESULTS

Of 197 patients with symptoms of GER, patients with HH accounted
for 36%. Demographic data and endoscopic findings in patients with
and without HH are listed in Table 1. The incidence of esophagitis
in patients with HH was significantly higher than that in patients
without HH (grade Il esophagitis, P < 0.05; and grade llI-IV
esophagitis, P < 0.001). There was no significant difference between
patients with HH and without HH concerning sex, GER symptoms,
smoking and alcohol consumption (P > 0.05).

On the basis of the results of 24 h pH monitoring and endoscopy,
the patients with HH and without HH were divided into 8 subgroups:
HH patients with RE, non HH patients with RE, HH patients with PR,
non HH patients with PR, HH patients with PhR, non HH patients
with PhR, HH patients with PhRE and non HH patients with PhRE.
GER parameters in patients with and without HH are shown in Table
2. The statistical analysis for the GER parameters in patients with
and without HH is given in Table 3. A mean percentage time with
GER in HH patients with PR was longer than that in non HH patients
with PR and a frequency of nocturnal reflux lasting over 5 min was
higher in HH patients with PR than that in non HH patients with PR.

The incidences of reflux esophagitis, pathological reflux,
physiological reflux and physiological reflux with esophagitis in
patients with and without HH are shown in Figure 1. The incidence
of reflux esophagitis in patients with HH was significantly higher
than that in patients without HH (P < 0.01); on the other hand,
the incidence of physiological reflux in patients without HH was
significantly higher than that in patients with HH (P < 0.01).
The incidence of pathological reflux and physiological reflux with
esophagitis in the two groups showed no statistically significant
difference (P > 0.05). Figure 2 shows the percentages of upright,
supine and combined upright and supine reflux in patients with and
without HH. There was a significant difference between patients with
and without HH regarding upright and combined GER (P < 0.01).
There was no statistically significant difference in supine GER in
patients with and without HH (P > 0.05).

DISCUSSION

Because the relationship between HH and GER disease is still
controversial, it is necessary to calculate the incidence of sliding
HH and to compare GER parameters in HH patients with those
without HH. Clagett et a/'*® reported that the incidence of HH in
the general population is far more than the number of patients
who present clinically with symptoms of GER. In 95 asymptomatic
subjects examined by Dyer et al'”, the incidence of HH was 33%
and only 16% of the subjects complained of symptoms of GER. Of
102 patients with symptoms of GER studied by DeMeester, 52%
had endoscopic evidence of HH™". Kaul et al™" reported that HH
was found in 50 of 101 patients with symptoms of GER. In our 197
patients with symptoms of GER, 36% had HH. The incidence of
reflux esophagitis in patients with HH was significantly higher than
in patients without HH, while the incidence of physiological GER was
significantly higher in patients without HH than that in patients with
HH.

The number of GER episodes, percentage time with GER and
the number of episodes lasting over 5 min in patients with HH were
compared with those in patients without HH. The results showed
that the percentage time with nocturnal reflux in HH patients
with PR was longer than that in non HH patients with PR and the
frequency of episodes lasting over 5 min at night in HH patients with
PR was higher than that in non HH patients with PR, whereas there
was no significant difference in the frequency of GER, percentage
time with GER and number of episodes lasting over 5 min between
HH patients and non HH patients with RE, PhR and PhRE. In a
previous study, Sloan et a/®! found that impaired emptying in
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Figure 1 The incidences of Reflux esophagitis, Pathological reflux, Physiological reflux
and Esophagitis with physiological reflux in patients with and without hiatus hernia. RE:
reflux esophagitis, PR: Pathological reflux; PhR: Physiological reflux; PhRE: esophagitis with

physiological reflux; HH: Hiatus hernia, Non HH: Patients without HH.
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Figure 2 Percentages of upright, supine and combined reflux in patients with and without
hiatus hernia. U: Upright reflux, S: Supine reflux; C: Combined daytime and nocturnal reflux, HH:
Hiatus hernia, Non HH: Patients without HH.

patients with HH was attributable to an early retrograde flow,
occurring immediately after lower esophageal sphincter relaxation.
The results reported by Mittal et al*? showed that acid clearance
at 5 cm above the lower esophageal sphincter was faster in non
HH patients than in HH patients with GER. Our data revealed that
the presence of HH in patients with PR impaired the acid clearance
function of the esophagus, while in patients with RE, no noteworthy
influence of HH on the parameters of GER was observed. One
question arising from our results is why the presence of HH had a
different influence on the parameters of GER in patients with PR
and RE. It seems that PR and RE in some patients with symptoms
of GER represented two different stages of GER disease, with PR
being the first stage, in which the lower esophageal sphincter was
incompetent but the esophageal mucosal resistance effectively
prevented regurgitated acid from damaging the esophageal
mucosa. RE in some patients with symptoms of GER represented
the second stage, in which the aggression of the regurgitated acid
was so strong that the esophageal mucosa failed to resist it and
the epithelium of the esophagus was damaged. There is evidence
that in the first stage HH had considerable influence on GER and
esophageal clearance of refluxed acid. In the second stage, the
interaction between lower esophageal sphincter incompetence and
esophagitis might be involved in the pathogenesis, i.e. GER might
develop into esophagitis, which, in turn, impairs lower esophageal
sphincter competence and aggravates the GER. In this stage, a
vicious cycle of the conditions might have a crucial influence on
GER™!, whereas the effect of etiological factors such as HH on GER
in this stage appeared to be less important.

It is currently accepted that there are a number of factors
involved in the pathogenesis of GER disease but the most important
one is the contact time between regurgitated acid and the
esophageal mucosa®?. In the present study, the exposure time
of esophageal mucosa to regurgitated acid and patterns of GER in
patients with HH were compared with those without HH. However,
we were unable to demonstrate any significant difference in the
percentage time with GER between HH patients with RE and those
without HH. Our results revealed that the incidence of combined
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daytime and nocturnal reflux was significantly higher in patients
with HH than that in patients without HH and that the incidence
of upright reflux, on the other hand, was significantly higher in
patients without HH than that in patients with HH. Attention has
long been paid to the relationship between the development of
esophagitis and patterns of GER since the advent of 24 h pH
monitoring. Some investigators, for example, have revealed that
the development of esophagitis is related to increased supine
reflux®?*?*3%  Others have found evidence to support the opinion
that daytime gastroesophageal reflux plays a more important role
in the development of esophagitis®?*. Although there are different
opinions as to the relationship between patterns of GER and esopha-
gitis, it is generally recognised that a difference in patterns of GER
is related to the development of esophagitis. Our results, however,
suggested that combined daytime and nocturnal reflux may be
responsible for the increased incidence of esophagitis in HH patients.
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